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A LIST 

OF 

POPULAR WORKS 

published bt 

LOCKWOOD & CO, 

7 STATIONERS’-HALL COURT, LONDON, E.C. 


The Boy’s Own Book : A Complete Encyclopaedia of all 

the Diversions, Athletic, Scientific, and Recreative, of Boyhood and 
Youth. With many hundred Woodcuts, and Ten YiKuette Titles, 
beautiflilly printed in Gold. New Edition, (n^tly enlarged uid im- 
proved. price 8s. 6d. handsomely bound in cloth. 

N.B.— Thia ia the original and genuine * Boy’a Ovm Book,* formerly publiahed by 
Mr. Bogue, and more recently by MeMra. Kent and Co. Care ahould be taken, in 
ordering the above, to rive the name of either the former or preaent publiahera, 
otherwiae aome inferior book, with a nearly aimilar title, may be aupplied. 

The little Boy’s Own Book of Sports and Pastimes. 

With numerous engravings. Abridged flrom the above. lOmo. price 
8s. 6d. cloth. 

Merry Tales for Little Folk. Illustrated with more 
than 200 Pictures. Edited by Madame db Chatelaiit. ]6mo. 
88. 6(1. clot!) elegant. Gonteuts Tho House that Jack Built— Little 
Bo-Peep— The Old Woman and Her Egm— Old Mother Goose— The 
Death and Burial of Cock Robin — Old Mother Hubbard— Henny 
Penny- The Three Bwirs— The Ugly Little Duck— The White Cat 
—The Charmed Fawn— The Eleven Wild Swans— The Blue Bird — 
Little Maiar-Jack the Giant Killer— Jack and the Bean Stalk— Sir 
Guy of Warwick— Tom Hickathriffc, the Conqueror— Bold Robin 
Hood— Tom Thumb— Puss in Boots— Little Red Riding-Hood— 
Little Damo Crump- Little Goody Two Shoes— The Sleeping Beauty 
ill the Wood— The Fair One with Golden Locks— Beauty and the 
Beast — Cinderella; or, the Little Glass Slipper^ Princess Rmietta— 
The Elves of the Faiiy Forest— The Elfin Plough— The Nine Moun- 
tains— J ohnny and Lisbeth— The Little Fisher-Boy— Hans in Luck 
— The Giant and the Brave Little Tailor— Peter the Goatherd— Red 
Jacket ; or, the Nose Tree — The Throe Golden Hairs— The Jew in 
the Bramble Bush. 

Victorian Enigmas ; being a Series of Enigmatical 

Acrostics on Historical, Bi(^raphical, Gec^ptiphicAl, and Miscel- 
laneous Subjects ; combining Amusement with Exercise in the 
Attainment of Kniiwlodge. ibwmoted and encouraged by Royal 
Example. By Chablotte Eliza Capel. Royal 16mo. cloth, 
elegantly printed, price 28. 6d. 

The idea for this entirely original i^le of Enlgmoi ia taken from one sold to 
have been written by Her Majesty for the Boyol children, which, with its Solution, 
is given. 

* A capital game, and one of the very best of those commendable mental exerdses 
which test knowledge and stimulate study. To the Queen’s loyal subjects it 
comes, moreover, additionally recommended by the liint in the title-page and the 
statement in the prefooe, that it is a game practised by Her Majesty and the Boyol 
ebildren. If indeed it were not inventM by the Queen herself.'-^UTia 

* A good book for family drclee la the long and dreary winter evenings. Inasmuch 
os it will enable the young to poa them away both pleasantly and profltably.* 

CiTT Paass. 
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SOWS TIHBS'S POPTTIiAB WOBES. 

* Amt <Me «Ao reocb owl rtmuAtr » Mr. enqfdopeedie vaHeHn OmM 

Mircu^lMa|^fa&fef(ifter,cmefleeeaeiU eompoMim fir ckiUrmt m **fOtOrrtad 
ptrmm^* mdapir^kUMlKtw«r.*^THMmMX3u. 

ThiiM Hot Generally Known. Bv John Trass, 

ySjL Editor of ' The Tear Book of Facta/ &c. In Six Volumes, 
fop. cloth, 15s.; or, the Six Volumes bound in Throe, cloth gilt, or 
hnir-bouiid, ISa. : cloth, gilt edges, 16 b. 6d. Contents :->General In- 
fbrmation, 2 Vols —Curiosities of Science, 2 Vols.— Curiosities of 
History, 1 Vol.— Popular Errors Explained, 1 Vol. 

%* The Volumes sold separately, as follows:— 

Things Hot Generally i^own Pamiliarly Explained. 

(General Information). 2 Vols. 2s. 6d. each, or in 1 Vol. 5 b. cloth. 

< A remarkably pleaaant and inatmetife little book: a book m fbll of information | 
aa a pomegranate is fbll of Med.'— P unch. J 

* A very amuslns mieeellany.*— OtNTLCitAH'a Magazivk. ' 

* And ai inatniottve as it is amusing. — Notes anb Quanins. 

Curiosities of Science, Past and Present. 2 Vols. 

2s. 6d. each, or in 1 Vol. Ss. cloth. 

* Curiosities of Science" contains as much information as could othenriM be . 
gleaned horn reading elaborate treatises on physical phenomena, acoustics, optics, 
astronomy, ^logy, and palaontology, meteoroli^y, nautical geography, mag- ' 
netism, the electric telegraph, ftc.'— Murino J odbnai.. 

Curiosities of History. Fcp. 2s. 6d. clotli ; or, with 

* Popular Errors,* In 1 Vol, 6 a cloth. 

* We can conceive no more amusing book for the drawing-room, or one more 
usefhl for theMhool-room.'— A kt Joukjtal. 

Popular Errors Explained and Illustrated. Fcp. 

2s. 6d. cloth ; or, with * Curi(»ities of History,’ in 1 Vol. 6s. cloth. 

* We know of few better books for young persons; it is instructive, entertaining, 
and reliable. —B uildrr. 

* A work which ninety-nine persons out of eveiy hundred w'oiild take up when- 
ever it came in their way, and would always learn something from.’ 

• Enoubu CnuncBMAir. 


Knowledge for the Time: a Manual of Heading, 

Reference, and Goriversation *011 Subjects of Living Interest. 
Contents :—Historico-Political Information— Progress of Civilisa- 
tion-Dignities and Distinctions— Changes in Laws— Measure and 
Value— Progress of Science— Life and Health— Religiotts Thought. 
Illustrated from the best and latest Authorities. By John Timbb, 
F.S.A. Small 8vo. with Frontispiece, 6s. cloth. 

*It Is impossible to epen the volume without coming upon some matter of 
interest upon which light is thrown.'— Mosniiro Post. 

* We welcome this attempt to preMrve the bright bits and the hidden treasures 
of contemporary history, it is with keen pleasure we bear In mind that this 
learned eolleotor's eye watehes our Journalism and the daily utterance of scholars, 
determined that no truth shall be lost.'— LnorB’s News. 

S&ries of Zaventon and Bisooverers in Science and 

Useful Arts. By John Timbb, F.8.A. Second Edition. With 
numerous Illustrations. Fcap. 6s. cloth. 

* Another interesting and well-oolleoted book, ranging from Ardilmcdes and 
Bogcr Baeon to the Stephensons.'— AmcNAiiTM. 

* These stories by Mr. Timbs are as marvellons as the AraKan JSnUrta6t~ 

meats, and are wronght into a volnma (tf great interest and worth.’— A tijui. 
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A SERIES OF ELEGANT GIFT-BOOES. 
Truths Elnstrated by Great Authors ; A Dictionaiy 

oT nearly Fotur T^ouaand Aids to Reflection, Qaotatlona of Maxims, 
Hetephors, Oonni^ OautionB. Proverbs, Aphorisms, So. Ac. In 
Arose and Yerae. Compiled nrom the Great Writers of aU Ages 
and Ooantries. Elerenth Edition, fcap. Sro. doth, gilt edges, 
S68pp.6s. 

*Th« qnotadoM an ptrftek fsinat fhair nleotloii evlnoai Mmnd Jndgmaiit and an 
ta>te.*<->DiaPATOB« 

* Wa aoMpt tbs tnanin with profimad gntitada-4t dionld flndlti way to araiy 
hona'—EsA* 

* Wa know of no bettor book of Iti UnA*— SxAMiraa. 

The Philosophy of Williazn Shakespeare; delineating, 

in Seven Hundred and Fifty Passages selected flrom his Plays, the 
Multiform Phases of the Human Mind. With Index and References. 
Collated, Elucidated, and Alphabetically arranged, by the Editors 
of 'Truths IllustratMi by Great Authors.* Second Edition, fcnp. 
Svo. cloth, gilt edges, nearly ?00 pages, with beautiful Vignette 
Title, price 6s. 

amr AglaneaaitbisvolttinawlUatoiieethowiUsiipMloiMyto Aodd'a' Baaatiea,* 
or any other volnnM of flhakespaaiian ealee tto ne. 

Songs of the Soul during its Pilgrimage Heaven- 
ward: being a New Collection of Poetry, illustrative of the Power 
of the Christian Faith ; selected from the Works of the most emi- 
nent British, Foreign, and American Writers, Ancient and Modem, 
Original and Transuttod. By the Editors of ' Tmths Illustrated by 
Great Authors,* Ac. Second Edition, foam 8vo. doth, gilt edges, 
6S8 pages, with beautiful Frontispiece and Title, price 68. 

09* TUa slsfant rolams will bo ^n^iaolated by tha admlms of *Tha Christian 
Taac.* 

The Beauty of Holiness; or, The Practical Ghristiaii’s 

Daily Companion : being^a Colleton of upwards of Two Thousand 
Refl^ve and Spiritual Passages, remarkable for their Sublimity, 
Beauty, and Practioability ; selected fh>m the Sacred Writings, and 
arrant in Eighty-two Sedions, each comprising a different theme 
for meditation. '&r the Editors of ' Tmtns Illustrated by Great 
Authors.* Third Edition, fcap. Bvo. doth, gilt edges, 566 pp., 68. 

* Evsiy port of the Seered Writings deterret our deepeit attention and reiearch, 
bat all, perhape, may not be equally adapted to the purpowe of meditation and 
refleetlon. Thoee, therefore, who are in the oouatant habit of eonauUing the Bible 
will not ohjoet to a leleetion of mme Of ita moat aublime and Impresaive pasaages, 
arranged and olMMSd ready at onos to meet the eye.'— Eznaor »ok Fnaraon. 


Events to be Bemembered in the History of England. 

Forming a Series of interesting Narratives, extracted from the 
of Contemoorary Chronides or Modern Historians, of the most Re- 
markable Occurrences in each Reign ; with Reviews of the Manners, 
Domestio Habits, Amusements, Costumes, AaAc.,of the People, 
^ronologlCiJ Twle^ Ac. By Chableb Sblbt. Twenty-nhh 
Edition, ISmo. fine paper, with Niue Beautiful Illustrations by 
Anelay. prioeSs. fld. doth, elegant, gilt edges. 

SoKOOXi Bdixiov, without the Hlustrations, 2 b. 6d. doth. 
oar Cheat oait has been teken to render thle book nnoUeetlohablo to the moit 
faeudlone, hr eneludittg evecything that could not be read aloud in eohooli and 
f aailiae, and by ahitlnenee ftom aU party iplilt, alike In polltlee ae In religion. 
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BOOKS FOB NUBSEBY OB MkTEBKAL 
TUITION. 

The First or Kother's Dictionary. Bj Mrs. Jameson 

(formerly Mrs. Mttsfhy). Tenth Edition. ISmo. 28. 6d. cloth. 

«>« Common ezpletiTM, the nemei of familiar objects, technical terms and 
words, the knowlei^^ Ot whieh would be nseless to ehildren, or which could not 
well be explained in a manner adapted to the infant capacity, have been entirely 
omitted. Most of the definitions are short enough to be committed to memory t or 
they may be read orer, a page or two at a time, till the whole are sufficiently Im- 

{ pressed on the mind. It will be found of advantage if the little pupils be taught to 
ook out for themselves any word they may meet with, the meaning of which they 
do not distinctly oomprehend. 

School-Boom Lyrics. Compiled and Edited by 

AnnbKnioht. New Edition. iSmo. Is. cloth. 

La Bagpatelie ; intended to introduce Children of five 

or six years old to some knowledge of the French Language. Uo- 
Tisod by Madame N. L. Now Edition, with entirely New Cuts. 
18mo. 2s. 6d. bound. 

This little work has undergone a meet earefnl revision. The orthography haa 
been moderiiiied, and entirely new woodcuti substituted fur the old ones. It is now 
offered to parents and otlien engaged in the education of young children, as well 
adapted for familiarising their pupUs with the construction and sounds of the 
French language, oonveying at the same time excellent moral lessons. 

* A very nice book to be placed in the hands of children i likely to command 
their attention by Ita beautiful embelliahmenu.’— Fapxks roa Tiis Schoolhastek. 

* A well-known little book, revised, improved, and adorned with some very pretty 
new pictures. It is, indeed, French made very easy for very little children.^ 

The SoHout ASD the Teaches. 

CMckseed without Ghickweed: being very Easy and 

Entertaining Lessons for Little Children. In Three Parts, 'wt I. 
in words of three letters. Part 11. in words of four letters, l^rt 111. 
in words of five or more letters. New Edition, with beautiful 
Frontispiece by Anelay, 12mo. Is. cloth. 

A book for every mother. 

Peter Parley’s Book of Poetry. With numerous 

Engravings New Edition, revised, with Additions, 16mo. Is. 6d. 
cloth. 

This little volume eonsists, in part, of extracts ftom various publications, and in 
part of original articles written for it. It is designed to embrace a variety of pieoei, 
some grave, and some gay i some calculated to amuse, and some to initmet | some 
designed to store the youthfUl Imagination with gentle and pleasing images | some 
to enrich the mind with useful knowledge i some to impress the heart with senti- 
ments of love, meekness, truth, gentleness, and kindness. 

Cobwebs to Catch Flies; or Dialogues in short sen- 
tences. Adapted for Children from the age of three to eight years. 
In Two Parts. Part L Easy Lessons in words of three, four, five, 
and six letters, suited to children from three to five years of age. 
Part 11. Short Stories for Children from five to eight years of age. 
12mo. 28. cloth gilt. 

*** The Farts are sold separately, price Is. each. 






Inf uMd hj the artlttlc tranacriben of past centuries. . . . An amateur maj with this 
silent preceptor learn the whole art and mystery of Illumination.’— SrKCTATou, 

‘ The volume Is very beautifully got up, and we can heartily recommend it to the 
notice of those who wish to become profleient in the art.'— E nglish Churchxav. 

* We are able to recommend Mr. l^lamotte’s treatise. The letterpress is modestly 
but Judiciously written i and the illustrations, which are numerous and well chosen, 
are beautifully printed In gold and colours.'— E cclxsiolooist. 

The Book of Ornamental Alphabets, Ancient and 

HedisBvaJ, from the Eighth Century, with Numerals. Including 
Gothic, Church-Text, large and small ; German, Italian, Arabesque. 
Initials for Illumination, Monc^rams, Crosses, &c.. &c., for the use 
of Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters. Lithogr^hers. Engravers, Carvers, 
Ac. Ac. Collected and Engraved by F. Dblamottb, and nriuted in 
Colours. Fourth Edition, royal 8vo. oblong, price 4s. cloth. 

* A well-known engraver and draughtsman has enrolled in this useful book the 
result of many years' study and research. For those who insert enamelled sen- 
tences round glided chalices, who blazon shop legends over shop-doors, who letter 
church walls with pithy sentenctes from the Decalogue, this book will be useful. 
Mr. Delomotte's book was wanted.'— ATHSiriBUii. 

Examples of Modem Alphabets, Plain and Ornamen- 
tal. Including German, Old English. Saxon, Italic, Perspective. 
Greek, Hebrew, Court Hand, Engrossing, Tuscan, Biband, Gothic, 
Bustic, and Arabesque with several original DcsihUs, and Numerals. 
Collected and Engraved by F. Dblamottb, and printed in Colours. 
Boyal 8vo. oblong, price 4e. cloth. 

* To artists of all classes, but more especially to architects and engravers, this very 
handsome book will be tnyaluable. 'There is comprised in it every possible shape 
into which the letters of the alphabet end numerals esn be formed, and the talent 
which has been expended in the conception of the various plain and omomenUl 
letters is wonderful.'— S takdaud. 

MediflBval Alphabet and InitialB for lUnminators. 

By F. G. Dblamottb. Containing 21 Plates, and Illumirated Title, 

S rinted in Gold and Colours. With an Introduction by J. Willis 
IBOOKS. Small 4to. 68. doth gilt. 

* a volume in which the letters of the alphabet come fbith glorified in gliding and 
all the colours of the prism interwoven and intertwined and intermingled, some- 
times with a sort of rainbow arabesque. A poem emblazoned in these characters 
would be only comparable to one of those delicious love letters symbolised In a 
bunch of flowers well selected and cleverly arranged.'— Box. 

The Embroiderer's Book of Design, containing Tnitials, 

Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesiastical 
Devices, Medieval and Modem Alphabets and National Emblems. 
By F. Dblamottb. Printed in Colours. Oblong royal 8vo. 2s. tid. 
in ornamental boards. 
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The Fables of Babrins. Translated into English Verse 

from the Text of Sir G. Cornewall Lewis. By the Bev. Jakes 
Davies, of Lincoln ColL Oxford. Foap. 6s. cloth antique. 

* ** Who WH Babriui ? ** Th« reply may not improbably etartle the reader. 
Babriui waa the real, original Maon. Xothlng ii ao fabulooa aboat the fablea of onr 
childhood aa their reputM authorahip.' — ^D ailt News. 

* A fable-bouk which ia admirably adapted to take the place of the imperfect 
eollectiona of ^aopian wiadom wlilch have hitherto held the llrat place in our 
juvenilelibrariea.'— HEBBfOBO Tiicss. 

nbW anecdote libbabt. 

Good Things for Railway Readers. 1000 Anecdotes, 

Orii^nal and Selected. By the Editor of * The Bailway Anecdote- 
book.* Large type, crown 8vo. with Frontispiece, 28. 6d. 

* A capital collection, and will certainly become a ihronrite with all railway 
readera.'— Rc A I • an. 

* Juat the thing for railwav readera.'-^Loin>oir BeviBW. 

* Freah, racy, and original.*— JoHir Bcli^ 

* An almost interminable aourcc of amuaement, and a ready means of rendering 
tediouajourneya abort.*— M ini vo JitORKAL. 

* Invaluable to the diner-out.*— I llustuatbd Timbs. 

Sidney Grey : a Tale of School Life. By the Author 

of ‘ Mia and Charlie.' Second Edition, with six beautiful Illustra- 
tions. Fcp. 48. 6d. cloth. 

The Innkeeper's Legal Gnide: What he Must do, 

What he May Do, and What he May Not Do. A Handy-Book to 
the Liabilities, limited and unlimited, of Inn-Koepers, Alehouse- 
Keepers. Befreshment-House Keepers, Ac. With verbatim copies 
of the Innkeeiter's Limited Liability Act, the General Licensing 
Act, and Forms. By Ktchabd T. Tidswell, Esq., of the Inner 
Temple, Barrister-at-Law. Fcap.ls. 6d. cloth. 

* Every licenaed victualler in the land ahould have thia exceedingly dear and 
well anranged manual.’— Sun uat Times. 

The Instant Beokoner. Showing the Value of any 

Quantity of Goods, including Fractional Parts of a Pound Weight, 
at any price from One Farthing to Twenty Shilling; with an 
Introduction, embracing Copious Notes of Coins, Weights, Mea- 
sures, and other Commercial and Useful Information : and an Ap- 
pendix, contuiiiing Tables of Interest, Salaries, Commissions, Ac. 
24mo. Is. 6d. cloth, or 28. strongly bound in leather. 

iDdUpeniable to every houiekeeper. 

Science Elncidatiye of Scripture, and not anta^- 

iiistic to it. Being a Series of Essays on—l. Alleged Discrepancies \ 
2. The Theories of the Geolc^ists and Figure of the Earth j 3. The 
Mosaic Cosmogony; 4. Miracles in general— Views of Hume and 
Powell; 5. The Miracle of Joshua— Views of Dr. Colenso: The 
Supematurally Impossible ; 6. The Age of the Fixed Stars — their 
Distances and Masses. By Professor J. R. YoUNa, AiXthor of ‘ A 
Course of Elementary Mathematics,' Ac. Ao. Fcap. 8va price 6s. 
cloth lettered. 

* VrofBMor Young*! ezuninatlon of the ewrlr venei of Oeneili, in connection with 
modem icientliic liypotheief. If ezeellent.’— E bolish Chukchmab. 

* DUtinguiihed by the true ipirit of Mientiflo inquiry, by great knowledge, by 
keen logical ability, aud by aityle peculiarly clear, eaiy, aud energetic.* 

EOBOOlirOBMUT. 

* No one can rice from Iti peruial without being imprecied with a mum of the 
•Ingular weakneu of modem •cepticlim.*— B aptist Maqaeixb. 
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Mysteries of Life, Death, and Futurity. Illustrated 

from the best and latest Authorities. Oontents ^~Life and Time ; 
Nature of the Soul; Spiritual Life; Meutal Operations ;^lief 
and Scepticism; Premature Interment: Phenomena of Death: 
Sin and Punishment; The Grudfixion of Our Lord; The End of 
the World ; Man after Death : The Intermediate State ; The Great 
Besurrection; Beoomition or the Bleraed: The Day of Judnnent ; 
The Future States. Ac. By Hosacb Wbibt. With an Emblematic 
Frontispiece, fcp. 5s. cloth. 

* This book Is the result of extensive reading, and earefhl noting \ It Is sneh a 
eommon-place book as some thoughtful divine or physician miglit have compiled, 
gathering together a vast variety of opinions and speculations, bearing on physio* 
logy, the phenomena of lift, and the nature and future existence of the soul. We 
know of no work that so strongly compels reflection, and so well assists it.* 

LOHliOK Rkview. 

* A pleasant, dreamy, charming, startling little volume, every page of which 
sparklet like a gem In an antique setting .*— wbkklt Dispatch. 

* The seolftr might read these pages to his profit, and the pious believer will be 
charmed with them. Burton's Anatomy of Melancholy” is a fine suggestive 
book, and ftill of learning t and of the volume before us we are inclined to speak in 
the same terms.'— Eba. 

Prediotionjn Eealized in Modem Times. Now first 

Collected. Contents:— Days and Numbers: Prophesying Alma- 
nacs: Omens illistorical Predictions ; Predictions of »the French 
Revolution ; The Bonaparte Family ; Discoveries and Inventions 
anticipated; Soriptural Prophecies, Ac. By Hobacb Welby. 
With a Frontispiece, fcp. Ss. cloth. 

* This is an odd but attractive volume, oompiled from various and often little- 
known sources, and is ftiU of amusing reading.'— C bitic. 

* A volume containing b variety of curious and startling narratives on many 
points of supematuralism, well calculated to gratify that love of the marvellous 
which is more or less inherent in us all.'— N otbs amp Queues. 

Tales from Shakespeare. Charles and Miss 

Lamb. Fourteenth Edition. With 20 Engravings, printed on toned 
paper, from designs by Harvey, and Portrait, fcp. 3 b. G d. cloth elegant. 

The Tongae of Time ; or, The Language of a Church 

Clock. By WlUJA m HAKBisoif, AJd., Domestic Chaplain to 
the Duke of Cambridge : Rector of Birch, Essex. Sixth Edition, 
with heautifbl Frontispiece fcp. 38. doth, gilt edges. 

Hours of Sadness; or, Instruction and Comfort for 

the Mourner: Consisting of a Selection of Devotional Meditations, 
Instructive and Consolatoiy Reflections, Letters, Prayers, Poetry, 
Ac., from various Authors, suitable for the bcrcav^ Cl^yistiau. 
Second Edition, fcp. 48. Gd. cloth. 

The Pocket English Classics. 32mo. neatly printed, 

bound in cloth, lettered, price Sixpence each :— 

The Vicar or Wakerield. Scott’s Lady or the Lake. 

Goldsmith’s Poetical Works. Scott’s Lay. 

Palcorer’s Shipwreck. Waltor’s Aroler, 2 Parts, Is. 

Rasselas. Elizabeth; or. The Exiles. 

Sterre’sSertiiibetal J ouEREY. Cowper’s Task. 

Locke or the Urderstardirg. Pope’s Essayard Blair’s Grate. 
Thohsor’s Seasoeb. Gray ard Collies. , 

Iechbald’s Nature aed Art. Gay’s Fables. 

Bloomribld’b Farmer’s Boy. Paul aed Virgieia. 
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WOBEB BT THE AITTHOB OE ‘A TRAP 
TO CATCH A SITHBEAU.’ 

* In telllnff a simple itoiy, and in the management of dialogue, the Author ia 
ezoelled by few writers of the present dayZ-JAxaBABr Oaxbttk. 

A Trap to Catch a Sunbeam. Thirty-Mh Edition, 

price Is. 

* AitZs toi,€tUctd fatdera, is the moral of this pleasant and interesting story, to 
which we assign in this Oaiette a place immediately after Charles Dickens, as its 
due, for many passages not unworthy of him, and for a general scheme quite in 
uni^ with lushest feelings towards the lowly and depre8sea.~LiTBBAKr Gazbttb. 

A Cheap Edition of the above popular story has been prepared 
for /Sold only in packets price Is. 6d. containing 12 copies. 

Also, by the same Author, 

* COMING HOME ; * a New Tale for all Beade^s, price Is. 

OLD JOLLIPFE ; not a Goblin Story. Is. 

The SEQUEL to OLD JOLLIFFE. Is. 

The HOUSE on the BOOK. Is. 

* ONLY ; * a Tale for Young and Old. Is. 

The CLOUD with the SILVER LINING. Is. 

The STAR in the DESERT. Is. 

AMY'S KITCHEN, a Village Romance : a New Story. Is. 

* A MERRY CHRISTMAS.' Is. 

SIBERT’S WOLD. Third Edition, 2b. cloth, limp. 

The DREAM CHINTZ. With Illustrations by James Godwin. 
2s. 6cL with a beautiful fancy covmr. 

Sunbeam Stories. A Selection of the Tales by the 

Author of * A Trap to Catch a Sunbeam,' Ac. Illustrated by 
Absolon and Anelay. Ftbst Sebieb. Contents .—A Tran to Catch 
a Sunbeam— Old Jolliffo— The Sequel to Old Jolliffe— The Star in 
the Desert— ‘Only'— * A Merry Christmas.' Fcap. 3s. 6d. cloth, 
elegant, or 4s. gilt edges. 

Sunbeam Stories. Second Series. Illustrated by Ab- 

Bolon and Anelay. Contents :— The Cloud with the Silver Lining 
— Coming Horae— Amy's Kitchen— The House on the Rock. Fcap. 
8b. 6d. doth elegant ; 4b. gilt edges. 

Minnie’s Love: a I^ovel. By the Author of ‘A Trap 

to Catch a Sunbeam.* In 1 vol. post Svo. 6s. cloth. 

' An extremely pleaeant, sunshiny volume.’— Critic. 

* We were first surprised, then pleased, next delighted, and finally enthralled by 
the atory.’-.MoBBiHO Hbbaui. 

Little Sunshine : a Tale to be Bead to very Young 

Children. By the Author of * A Trap to Catch a Sunbeam.* lu 
square 16mo. coloured borders, engraved Frontispiece and Vig- 
nette, fhney boards, price 2b. 

* Jnst the thing to rivet the attention of children.’— STAMroBO Mbbcvbt. 

* Printed in tlie sumptuous manner that ohiidren like best.’— BBAnroBD Obsbxvzb. 

* Aa pleasing a ohild's book as we recollect seeing.’— P lymouth Hcbald. 
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THE FBENCH LAEGUAGE. 

M, de Fivas' Works for the Use of Colleges^ Schools, 
and Private Students. 

The attention of Bohooltnaeten and Headi of Colleges is respeotfblly requested to 
the following eminently useful series of French class* books, wiiloh have eiuoyed an 
unprecedented popularity. A detailed prospectus will be sent on applloation. 

De Fivas* New Grammar of French Grammars; 

comprising the substance of all the most approved French Gram- 
mars cxtanL but more especially of the standard work * La Gram- 
maire des Grammaircs/ sanctioned by the French Academy and 
the University of Faria. With numerous Exercises and Examples 
illustrative of eveiy Rule. By Dr. V. sb Fivas, M.A., F.E.LS., 
Member of the Grammatical Society of Paris, Ac. Ac. Twenty- 
fourth Edition, price 3s. 6d. handsomely bound. 

* At nnoe the simplest and most complete Grammar of the French language. To 
the pupil the effect is alinolt as if he looked into a map, so weil-deflned Is the course 
of study as explained by M. de Fivas.*— Litxuakt Qazbttx. 

* 4 .* A Key to the above, price ite. 6 d. 


De Fivas* New Guide to Modem French Conver- 
sation i or, the Student and Tourist's French Vade-Mecum; con- 
taining a Comprehensive Vocabulary, and Phrases and Dialogues on 
every useful or interesting topic; together with Models of Letters, 
Notes, and Cards; and Comparative Tables of the British and 
French Coins, Weights, and Measures: the whole exhibiting, in a 
distinct manner, the true Pronunciation of the French Language. 
Fourteenth Edition, ISmo. price 28. 6d. strongly half-bound. 

* Voules vous un guide ausd sur qu' infallible pour apprendre la langueFranfmise, 
prenex le Guide de M. de Fives : e’est I’indispensable manuel de tout iHranger.’ 

« L'Ijipautial. 

De Fivas, Beautis des Ecrivains Fraji9ais, Anciens 

et Modemes. Ouvrage Glassiquc a I'usage des Colleges et des 
Institutions. Dixidme Edition, augment6e de Notes Historiques, 
G^ographiques, PhiloHophiques, Litt^raires, Grammaticales, et Bio- 
grai^iques. Eleventh Edition, ]2mo. 3s. 6d. bound. 

* An elegant volume, contdnlng a selection of pieces in both proee and verse, 
which, while It bimUhes a convenient reading book for the student of the French 
language, at the same time affords a pleasing and interesting view of French litera- 
ture.'— O bssbvsb. 


Pe Pivas, latrodnctioii k la Langae Fran^aiae; 

ou, Fables et Contes Choisis ; Anecdotes Instructive, Faits M6mo- 
rables, Ao. Avecun Dictionnaire de tous les Mots traduits en 
Anglais. A I'usage de la jeunesse, et de ceux oui commencent k 
apprendre la langue Franpaise. Seventeenth Edition, 12mo. 2 b. 6d. 
bound. 

* By far the best first French reading book, whether for schools or adult pupils.* 

Tait's Magazimb. 

De Fivas, Le Trisor National; or, Guide to the 

Translation of English into French at Bight. • Second Edition, 12mo. 
2s. 6d. bound. 


Le *Tr4sor National* consists of idiomatlcal and conversational phrases, anei> 
dotes told and untold, and scraps from various English writers, and is especially 
Intended to produce by practice, in those who learn French, a facility in expressing 
themselves in that language. 

V A Key to the above. 12mo. Ss. cloth. 






Catalogue of Educational Worke. 1 1 


THE FRENCH IANaUAGE-<wi^*nwrf. 

Le Breihon’s French Grammar: A Guide to the 

Frenob Language. By J. J. P. Lb Bbbthob. Revised and Cor- 
rected by L. Sabdibb, Professor of J^anguages. Twelith Edition, 
8vo. 432 pages, 7 b. 6cL cloth.—Key to ditto, 7s. 

VOCABITLAIBE SYMBOLIQUE ANGLO-FBANCAIS. 

Pour les El^ves de tout Age et de tout Begrd ; dans leouel lea Mots les 
plus utiles sont enseigu4M)ftr des Illustrations. Par L. C. B>A.aoiroT, 
Professeur de la Langue FranQaise. 

A Symbolic French and English Vocabnlary. For 

Students of every Age, in all Classes ; in which the most Usefiil and 
Common Words are taught by Illustrations. By L. C. Bagobot, 
Professor of the French Language. The Illustrations comprise, 
embodi^ in the text, accurate representations of upwards of 830 
<Bfferent objects, besides nine whole-page copper-plates, beautifully 
executed, each conveying, through the eye, a lairn amount of in- 
struction in the French Langua^. Eighth Edition, considerably 
improved, with new plates substituted, 4to. 6s. cloth. 

This work in the Anglo-French form having been extensively adopted, not 
only in Great Britain and on the Continent, but also In America, the publishers have 
determined to adopt it to other languages in a more portable form. The followiug 
is now ready i— 

SymholischeB Englisch-Beutsches Wdrterbnch : the 

Symbolic Anglo-German Vocabulary; adapted from Eaoobot’b 
' vocabulaire Symbolique Anglo-Fraii^is.* Edited and Revised by 
Falcx Lkbahb. Ph, Hr., Author of ‘German in One Volume,’ 
‘ The German Self-Instructor,* Ac. With 860 woodcuts, and eight 
full-page lithographic plates. 8vo. 68.‘red cloth, lettered. 

New Book one of the Contributors to * The Season Why' Series^ 
and Assistant Editor of * The Dictionary of Daily Wants,' 

Now ready. Second and Cheaper Edition, 1 vol. crown 8vo. pp. 884, 
2s. 6d. cloth. 

The Historical Finger-Post: A Handy Book of 

Tenns, Phrases, Epithets, Coraomens, Allusions, Ac., in connexion 
with Universal Uistoiy. By Edwabd Sheliob, Assistant Editor 
of * The Dictionary of Daily Wants,’ Ac. Ac. 

* A handy little volume, which will supply the place of ** Haydn's Dictionary of 
Dates” to many persons who cannot aftbrd that work. Moreover, it ^contains some 
things that Haydn's book does not.’— B ookskllbr. 

* It is to the historical student and antiquarian what “ Enquire Within” is to the 
practical hoi sewife — not dispensing with stores of hard-acquired and well-digested 
knowledge, but giving that little aid wlihdi. in moments of liurry and business, is 
the true eoonomlser of time.'— V oluxteku Sk .vicb Qaxkttk. 

' The Idlest reader would flud it convenient to have it witlun reach.' 

FuBLISMBBS’ CIBOUI.AB. 

* Really a very useful work 1 and, at the present day, when everybody Is expected 
to be up in everything, as good a handy-book for cramming on tlie current tubjecu 
of conversation as any that we know. About 8000 subjects have all their place in 
this extraordinary collection, and although tersely given, the account of each is 
lufflolent for ordinary purposes.’— Era. 

' A very desirable companion, as containing a variety of information, much of 
which could only be got by diligent inquiry and research. . . . Deserves a place as 
a book of rei'erence on the shelves of the study or library.' 

Naval axd Militakt OAsam. 

* This most nsefbl and admirably arranged handy-bouk will in most eases greatly 
lighten the labour of investigation, and obviate a long and tedious search through 
voluminous publications.’— W jcbklt Timbs. 
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THE GEBMAH LANGUAGE. 


Dr. Falck LebahfCa Popular Series of German School-books, 

*A9 <m edENoaMonoI urfter in Oerman totiflrue, 2>r. Lebakn $tandi aUme; non* 
ether hoe made cmh a dietant approach to Bbitmb 8tavdabd. 

Lebahu’s First German Comse. Second Edition. « 

Grown 8vo. 28. 6d. cloth. 

* It if hardly poMlble to have a chnpler or better book for beginnere In Oerman.* 

Athbitjbom. 

* It It really what It profe«et to bo— a timple, clear, and ooncite Introduction to 
the Oerman Langntge.’— C ritic. 

Lebahn’s German Language in One Volume. Seventh 

Edition, containing— I. A Practical Grammar, with Exercises to 
every Buie. II. Undine ; a Tale : by De la Mottb FovqvS. with 
Explanatoiy Notes of all difficult words and phrases. III. A 
Vocabulary of 4,600 Words, synonymous in English and German. 
Crown 8m 8s. cloth. With Key, 10s. 6d. Key separate, 2 b. 6d. 

* The beet German Grammar tliat hat yet been publlthed.*— M orriho Post. 

* Had we to recommence the ttudy of Oerman, of all the Oerman grammari 
which we have examined— and they are not a few— we thonld unhcutatingly tay, 
Fal(^ lielMdin't it the book for ut.’— E ditoatioxal Timxs. 


Lebahn’s Edition of Sobmid^s Henry Von Eichen- 

fels. With Vocabulary and Familiar Dialogues. Seventh Edition. 
Crown 8vo. 8a. ed. clotn. 

* Equally with Mr. I.ebahn'i pre^lout publloatloni, excellently adapted to attitl 
telf-exeroue in the €lerman language.'— bprotatob. 

Leba^’s First German Header. Fourth Edition. 

Crown 8va Ss. 6d. cloth. , 

* Like all Lebahn't workt, moct thoroughly practical.’— BRiTAXinA. 

'An admirable book for beginnert, which indeed may be uted without a matter.* 

Lrapkr. 

Lebahn’s German Classics; with Notes and Complete 

Vocabularies. Crown 8vo. price 3s. 6d. each, cloth. 

PETER SCHLEMIUL, the Shadowlcss Man. By Chamibbo. 
EGMONT. A Tragedy, in Five Acts, by Goethe. 

WILHELM TELL. A Drama, in Five Acts, by Schiller. 

GOETZ VON BE BLICHINGEN. A Drama. By Goethe. 

PAG BNSTBKICH E, a Page’s Frolics. A Comedy, by Kotzebue. 
EMILIA GALOTTI. A Tragedy, in Five Acts, by Lbbsino. 
UNDINE. A Tale, by FouquHi. 

SELECTIONS from the GMMAN POETS. 

* With lueh aidt, a ttudent will find no difficulty in thete matterpiecet.' 

ATUBvmnf. 

Lebabn’s German Copy-Book : being a Series of £xer> 

cises in German Penmanship, beautifully engraved on Steel. 4to. 
2s. 6d. sewed. 

Lebahn’s Exercises in German. Cr. Svo. 3s. 6d. cloth. 

* A Tolumo of ** Exerdtet in German," incinding in Itielf all the yocabnlaiiet 
they require, ^e book It well planned i the lelcctioni for trantlation from German 
into Englith, or from Englith Into German, being lometimet ewrioudy well tutted 
to the purpoee fat which they are taken.’— E zami if bb. 

Lebahn*s Self-Instructor in German. Crown Svo. 

68. 6d. cloth. 

* One of the mott amniing elementary reading-booki that ever paued under our 
handt.*— Joux Bull. 

* Tha ttudent could have no guide luperlor to Mr. Lebahn.* 

Litbraxt Oacbttx. 




Catalogue of Popular Works, 


Just published, in a closely-printed Volume, in a clear and legible type, 
post 8vo. 6e. cloth. 

The Someitic Serrioe Guide to Housekeeping'; 


Practical Cookery; Pickling and Preserving: Household Work; 
Dairy Management: the Table and Dessert; Cellarage of Wines; 
Home-Bre^ng and Wine-Making; the Boudoir and Dressing- 
room; Invalid Diet; Travelling ; Stable Economy ; Gardening, kc. 
A Manual of all that pertains to Household Management :flrom the 
best and latest authorities, and the communications of Heads of 
Pamilies; with several hundred new recipes. 

* A really useftil Guide on the Important aubjeofai of which it treate.*— Bpbctatob. 

* The best oookery-book published for many years.*— Bull's Mbssbuobk. 

* This ** Domestic Bervioe Guide** will become, what it deserves to be, very 


popu lar.*— Ra ADBB. 

* This book is characterised by a kindly feelins tosrards the claaaes it designs to 
benefit, and by a respectful regard to religion. *— Bkcob i*. 

* We find here directions to be discovered in no other book, tending to save ex- 
pense to the pocket, as well as labour to the head. It is truly an astouisliiiig 
DMk.*— Jouv Bull. 

* This book is quite an eneyelopndia of domestle matters. We have been greatly 

pleased with the good sense and feeling of what may be colled the moral direc- 

tkms, and the neatness and lucidity of the explanatory details.*— Cuvbt Cibculab. 

NO MORE LAWYERS* BILLS 1 

Just published, 4th Edition, much enlarged, and brought down to end of 
186S Session. 12ino. cloth, price 6s.8d. (saved at every consultation.) 

Every Man’s Own Lawyer: a Handy Book of the 

Principles of Law and Equity. By a Baebisteb. Comprising the 
Bights and Wrongs of Individuals, Mercantile and Commercial 
Jaw, Criminal Law. Parish Law. County Court Law, Game and 
Pishery Laws, Poor Men’s Law ; the Laws of 
Bankruptcy Merchant Shipping 

Bets and Wagers Mortgages 

Bills of Exchange Settlements 

Contracts Stock Exchange Fractioe 

Copyright, Patents, and Trade Marks Trespsss, Nuisances, &o. 

Elections and Registration Trankfcr of Land, Ac. 

Insurance ( Morine, Fire, and Life) W' arranties and Guaranties 

Libel and Slander Forms of VVills, Agreements, Bonds, 

Marriage and Divoroe Notices, &c. 


lAUidlord and Tenant 
Master and Servant 
Husband and Wife 
Executors and Trustees 
Heirs, Devisees, and Legatees 
Guardian and Ward 
Married Women and Infants 
Partners and Agents 
Lender and Borrower 
Debtor and Creditor 
Purchaser and Vendor 
Companies and Associations 
Friendly Societies 
Clergymen, Churchwardens, Ao. 
Medical Practitioners, Ac. 
Bankers 


Also Law for 

I Formers 


Contractors 

Stock and Share Brokers 
Sportsmen, Osmekeepers 
Farriers ai d Horse-dealers 
Auctioneers, House Agents 
lun keepers, Ac. 

Bakers, Millers, Ac. 

Pawnbrokers 

Surveyors 

Railways, Carriers, Ac. 

Constables 

Labourers 

Seamen 

Soldiers 

Ac. ke. 


*What it professes to be. a complete epitome of the laws of this eeuntry, 
thoroughly intelligible to non-professional readers. The book is a handy one to 
liave in readiness when some knotty point requires ready solntion, and will be 
found of service to men of business, magistrates, and all who have a horror of 
■pending money on a legal adviser.’- Bkll^b Lifr. 

* A elearly-worded and explicit manual, containing infbrmation that mnst be 
useful at some time or other to everybody.— M echabio's Maoacimx. 

* A work which has long been wanted, which is thoroughly well done, and which 
we most oordlally recommend— S uxlat Tuuu. 
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WOBEB IN NNaiNENBINQ, &o,-<!ontiniud, 

A MANUAL on EARTHWORK. By Albx. J. S. Graham. 

^ C.E., Reiident Engineer, Forest of Dean Central Railway. With Dlagrami. 
18mo. xi. 6d. cloth. 

rPHE OPERATIVE MECHANIC’S WORKSHOP COM 

1 FANION: ocmprlaing a great variety of the most niefhl Kniei in,Vechanical 
Bdenae,with numerous I’abiMof Praetloal Data and ^louiated Jtesults, H7 W. 
TaHrLKTON, Author of * The Engineer's Common-Place Book, fro. Seventh Edition, 
with 1 1 Plates. 12mo. price Aa. bound and lettered. 

rTHEORY of COMPOUND INTEREST and ANNUITIES. 

L with TABLES of LOGARITHMS fbr the mo«e difRoult computations of In- 


terest, Discount. Annuities, See., in all their Applications and Uses for Mercantile and 
"■ ‘ ^ By F. Trom AM, of the Bod^te Cr6dit Mobilier. 12mo. As. cloth. 


State Purpose 

T he ENGINEER’S, ARCHITECT’S, and CONTRAC 

TOR’S POCKET BOOK (Locawoon and Co.'s, formerly WaALs's), published 
Annually. With Diaht of KvauTS and Data connected with Engineering, Arcliltec- 
ture, and the kindred Sciences. The present year's Volume is much improved by 
the addition of various usefhl articles. With 10 plates, and numerous Wood- 
cuts, in resn tuck, gilt edges, 6s. 

T he BUILDER’S and CONTRACTOR’S PRICE BOOK 

(Looawoon and Co.'s. formerly Wa Ai.a'8), published Annually. Containing the 
latest prices for work in all branches of the Building Trade, with items numbered for 
easy rdbrence. i i!mo. cloth boards, lettered, 4s. 

J 1HE TIMBER MERCHANT’S and BUILDER’S COM- 

. PATnON. Containing new and copious TABLES, Ac. By William Dowmmo, 
mber Merchant, Hull. Second Edition, revised. Crown 8vo. 8s. cloth. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. Alpha- 
betically Arranged. Designed as a Manual for Travellers, Architects, 
Surveyors, Engineers, Students, Naval < ifflcers, and other Scientific lien. By the 
Rev. JoaM Cahr, M. A., of Trin. Coll. Camb. Second Edition, l8mo. cloth, 6s. 

rpHB CARPENTER’S NEW GUIDE ; or, Book of Lines 

1 for Corpenters.founded on the late PavraNicBOLtoN's standard work. A New 
Edition, revlm by ARTnaa Asrpitkl, Arch. F.8.A. 1 together with Practical Rules 
on Drawing, by OiwBaa Fthc, Artist. With 74 Plates, 4to. price gl Is cloth. 

^PREATISE on the STRENGTH of TIMBER, CAST 

i IRON, MALLEABLE IRON, and other Materials. By Paraa Barlow,F.R.S. 
y.S.,Hon. Mem. In8t.C.E.,&c. A NewRdltinn,by J.F.HKATHKH,M.A.,oftheBqyal 
Military Academy, Woolwich, with Additions by Prof. Wuxis, of Cambridge. With 
Nine Illustrations, Svo. 16s. cloth. 

]\fATHEMATICS for PRACTICAL MEN; bein^ a Com- 

monplace Book of Pure and Mixed Mathematics, for the Use of Civil Engineers, 


in 


ArchltMts, and Surveyors.^ By ^Olinthus^JOrsoobv, LL.D._ ^ EnUrged ^niwRy 


1.AW. Fourth edition, revised, by J. R. Yoomo, Author of 'A Course 
xnatics,’ ftc. With IS Plates, 8vo. ofl is. cloth. 

IPHE LAND VALUEB’Sl BEST ASSISTANT, beint- 


J.^TBbles^oi^a v^much improved Plan.for Calculating th^Value of Estates. 


R. Hoosoh, Civil Engineer. New Edition, with Additions and Corrections, 4s. bound 

A MANUAL of ELECTRICITY. Including Galvanism, 


Elecl 


.a. Magnetism, Dia-Magnetism, Electro- Dynamics, Magno-Electrioity, and the 
Lectric Telegraph. By Hrnrv M. Noad, Ph.O., F.C.B., I.eoturer on Chemistry at 


St. George’s Hospital. Fourth Edition, entirely re-written, illustrated by 6on Wood- 
cuts, 8vo. £i 4s. cloth. Sold also in Two Parts 1 Part I. Electricity and Qalvanlsm,Bvo. 
16s. cloth. Part U. Magnetism and the Electric Telegraph, Svo. lOs. 6d. cloth. 

D esigns and examples of cottages, villas, 

and COUNTRY HOUSES. Being the Studies of Eminent Architects and 
Builders, consisting of Plans, Elevations, and Perspective Views 1 with approximate 
Estimates of the cost of each. 4to. 67 Plates, £l Is. cloth. 

THE APPRAISER. AUCTIONEER, and HOUSE- 

I . AGENT'S POCKET ASSISTANT. By John WnaMa, Valuer. 

Editon, 84mo. cloth boards. 2s. fid. 


PRACTICAL RULES on DRAWING, for the Operative 

IT Bnilder, and Young Student In i " * * 


1 AroMtcctare. Bv Ohohob Prnx^Anthor (tf 
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THS BOOE FOB EVEBY FABMEB. 


New Edition of Yomifa Grasier, enlarged hy B. Scott Bum. 
The Complete Grazier, and Farmer's and Cattle 

Breeder's Assistant. A Corapendlum of Husbandry, espectolly in 
the depsurtments connected with the Breeding, Biearing, Feeding and 
General Management of Stock, the Management of the Dairy, Ac. : 
with Directions for the Culture and Manamment of Grass Land, of 
Grain and Boot Crops, the Arrangement of Farm Offices, the Use of 
Implements and Machines; and on Draining, Irrigation, Warpi^, 
Ac., and the Application and Belative Viuue of Manures. Br 
William Yottatt, Esq., VB., Member of the Royal Agricul- 
tural Society of England, Author of * The Horse,* * Cattle,* Ac., 
Eleventh Eoition, enlarged, and brought down to the present re- 
quirements of Amcultural Practice by Robert Scott Bure, one 
of the Authors of ‘ The Book of Farm Implements and Machines,' 
and of * The Book of Farm Buildings/ Author of * The Lessons of 
My Farm,* and Editor of ‘ The Year-Book of Agricultural Facts.* 
In one la]^ 8vo. volume, pp. 784, with 215 Illustrations, price £1 Is. 
strongly half-bound. 

* The ttondud, sad text-book, with the fhrmer and graxler.' 

Farurr’s Maoaziwi. 

* A valuable repertory of Intelllgenee for 'all who make agriculture a pursuit, 
and espeoially for those who aim at keeping pace with the improvements of the sge. 
. . . The new matter is of so valuable a nature that the volume is now almost 
entitled to be considered as a diatinot work.'— B cll's M^8BClroBR. 

* The public are indebted to Mr. Scott Burn for undertaking the task, whleh he 
has accomplished with his usual ability, making suoh alterations, additions, and 
improvements as the changes efliBcted in husbandry have rendered necessary.' 

Spoktiro Maoazivx. 

* A treatise which will remain a standard work on the subject as long as British 
agriculture endures.'— M arx Laki Sxprbss. 

* The additions are so numerous and extensive as almost to give It the character 
of a new work on general husbandry, embracing all that modem science and expe- 
riment have efleotod in the management of laud and the homestead.’ 

Bpoktivo Rbvibw. 

* It Is, in foot, a compendium of modem husband^, embracing a concise acoount 
of all the leading improvements of the day.'— N bw Spobtimo Maoazixx. 

The Lessons of My Farm: A Book for Amateur 

Agriculturists; being an Introduction to Farm Practice in the 
Culture of Crops, the Feeding of Cattle, Management of the Dai^, 
Poultry, Pigs, and in the Keeping of Farm-work Records. By 
Robert Scott Bure, Editor of * The Year-Book of Agricultural 
Pacts,* and one of the Authors of ' Book of Farm Implements and 
Machines.* and * Book of Farm Buildings.* With numerous Illus- 
trations, rep. 68. cloth. 

* A very nsefbl little book, written in the lively style whioh will attract the amateur 

clau to whom it is dedicated, andeoatains mueh sound advioe and accurate descrip- 
tion.' ATHBXAIinM. 

' yft are sure the book will meet with a ready sale, and the more tliat there are 
many hints in it which even old farmers need not be ashamed to aeeept’ 

MoRNIXO HlRAKin. 

* A most oomplete Introduction to the whole round of forming praetiee. We 
believe there are many among ns whose love of farming will make them weloome 
such a eompanion as this little book In which the at^or gives ns his own expe- 
rlenoes, which are worth a great deal.'— J ohjt Bull. 

* Never did book exercise a more salutary cflbot than " My Farm of Four Acres.’* 
Mr. Bum has followed suit in a very practical and pleasant little work.* 

Illustbatbo Losdox News. 


AKO eo.,va»n>>M xsw-ssmbb* sovabbi Murooii 
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THS BOOK FOE EVEEY FAEMEE. 

JBTew Edition of Youaifs Grassier, enlarged hy B. 8cott Bum, 

The Complete Ghraner, and Farmer's and Cattle 

Breeder’s Assistant. A Gomjpendium of Husbandry, especially in 
the departments connected with the Breeding, Bearing, Feeding and 
General Management of Stock, the Management of the Dairy, Ac. : 
with Directions for the Culture and Management of Grass Land, of 
Grain and Boot Crops, the Arrangement of Farm Offices, the Use of 
Implements and Machines; and on Draining, Irrintion, Warpimi;, 
Ac., and the Application and Relative Value Manures. By 
William Youatt, Esq., y.S., Member of the Royal Agricul- 
tural Society of England. Author of * The Horse,* * Cattle,' Ac., 
Eleventh Edition, enlarged, and brought down to the present re- 
quirements of A^cultural Practice by Robbbt Scott Bubbt, one 
of the Authors of * The Book of Farm Implements and Kaobines,* 
and of * The Book of Farm Buildings/ Author of ‘ The Lessons of 
My Farm,* and Editor of * The Year-Book of Agricultural Facts.* 
In one large 8vo. volume, pp. 784, with 215 Illustrations, price £1 Is. 
strongly half-bound. 

* The itaadard, sad text-book, with the farmer sad graxier.' 

Farxkb’s Maoasihb. 

* A valnable repertory of intelllgenoe for 'all who make agriculture a pursuit, 
and eapiMilally for those who aim at keeping pace with tlie ImproTemenU of the age. 
, . . The new matter is of so valuable a nature that the volume b now almost 
entitled to be ooneidered ae a dbtiuct work.’-— B bi.l's ssbhgks. 

* The public are Indebted to Mr. Boott Burn for undertaking the task, which he 
has accomplished with his usual ability, making auoh alterationa, additions, and 
improvements sa the chenges efleoted in husbaudiry have rendered necessary.' 

Bpobtiko Maoaxirs. 

* A treatise whidi will remain a standard work on the subject as long as BriUsh 
agriculture endures.'— K abk Lahs Expbubs. 

* The additions are so numerous and extensive as almost to give it the character 
of a new work on general husbandry, embracing all that modern science and expe- 
riment have ellboted in the management of laud and the homestead.' 

SpoKTiiro Review. 

* It is, in fkot, a compendium of modem husband^, embracing a concise account 
of lUl the leading Improvemeub of the day.'— Raw SronTieo Magaziax. 

The Lessoiis of My Fana: A Book for Amateur 

Agriculturists; being an Introduction to Farm Practice in the 
Culture of Crops, the Feeding of Cattle, Management of the Did^, 
Poultry, Pigs, and in the Keeping of Farm-work Records. By 

Robebt Scott Bubb, Editor of * The Year-Book of A^cultund 

Facts.* and one of the Authors of 'Book of Farm Implements and 
MachmeA* and * Book of Farm Buildings.* With numerous Illus- 
trations, fop. 6s. cloth. 

* A verynseflil little book, written in the lively style whioh will attraot the amateur 

class to whirni it b dedicated, andoontains mudi sound advioe and accurate descrip- 
tion.' ATUXXAtUX. 

* We are sure the book will meet with a ready sale, and the more that there are 
many hints in it whioh even old farmers need not be ashamed to accept.' 

Mobkixo Hirald. 

* A most oomplete introduction to the whole round of farming practice. We 
believe there are many amous us whose love of farming will make them welootne 
such a oompanion as thb little book in which the author gives us hb own expe- 
riences, which are worth a great deal.'— Jobx Bull, 

* Never did book exercise a more salutary efRsot than " My Farm of Four Acres." 
Mr. Bum has followed suit in a very practical and pleasant little work.' 

Illustxatbd Loxnox Kicwe. 
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PROFESSOB WHEATSTONE, F.R.S. 

( With n Portrait) 

[The present Yolnme is the Fortieth Annual Collection of Facts 
in Science and Art which its Editor has had the gratification of 
presenting to the reading public. He commenced his labour of 
love by the publication of the Arcana of Scumce and Art in 1828; 
this series extended to the year 1838 — 11 volumes. In 1839, he 
commenced a new series, entitled the Year-Book of Facts, in 
which the design was extended, and carried out with doser atten- 
tion to matters of detail : the result was a twofold increase of 
sale. With the publication now before the reader, the Year-book 
extends to 29 volumes, making— with the Arcana of Science and 
Art,\\ volumes — 40 volumes, each of which has been pro- 
■^duced by the Editor almost on the same day in each year. The 
retrospect is suggestive of anything but thankless feeling, in this 
brief note of forty years’ work ; while the Eflitor is fortunate in 
having to commemorate, as the leading ai'-compllshed fact of the 
past year, the Atlantic Telegraph. Of the scientific labours of 
its originator the following is an outline.] 

CuABLES Wheatstone, Professor of Experimental Philosophy 
in Kill’s College, London, was bom at Gloucester, in 1802, In 
early life he was e^aged in the manufacture of musical instru- 
ments, which led him to the study of the Laws of Soimd. The 
results of some of his researches ho presented to the Royal ^iety, 
in 1833, in a paper “ On Acoustic Figures;” and he brought 
forward at the Royal Institution various new experiments in this 
branch of science, »m account of which will be found principally 
in the Quarterly Journal of Science. ' 

Mr. Wheatstone was next led to investigate the sciences of 
Light and Electricity; and in 1834, communicated to the Royal 
Society his “Experiments to Measure the Velocity of Electricity 
and the Duration of the Electric Light.'’ In this year he received 
the appointment of l*rofessor of Experiiiientjil Philosophy in 
Kin^s College. In 1838, Professor Wheatstone submitted to the 
British Association his Stereoscope, the instrument contrived by 
him for illustrating the phenomena of binocuhir vision. Sir 
David Brewster considered tliis communication to be one of the 
most valuable optical papers presented to the Association ; and 
Sir John Herschel cliaracterised Mr. Wheatstone’s discovery as 
one of the 'most curious and beautiful, for its simplicity, in the 
whole mnge of experimental optics. It is described and illus- 
trated in the Philosophical Transactions, 1838, part, 1. 

In 1843, Sir David Brewster published a memoir in the Trans- 
actions of the Boyal Society of Edinburgh, in which, while dis- 
senting from some of Mr. "y^eatstone’s condusions, he said : “ In 
prosecuting this subject, my attention has been particularly fixed 
upon the interesting paper of my distinguished friend, Mr. Wheat- 
stone, ‘ On some remarkable and hitherto unobserved Phenomena 
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of Binocular Vision.* It is impossible to over-estimate the im- 
portance of this paper, or to admire too highly the value and 
beauty of the loading discovery which it describes — ^namely, the 
]Mrception of an object of three dimensions by the union of two 
dissimilar pictures formed on the retinae.** Subsequently, in the 
North British lieviitu (No. 33), he attacked the origin^ty of 
Mr. Wheatstone’s discoveries ; but he still admitted that ** Mr. 
Wheatstone has tlio merit of having been the first to exhibit 
practically, by combining the pictures of objects as seen with 
each eye, by means of an apparatus consisting of two plane 
mirrors., at an angle of 90®, in which the eyes of the observer see, 
by reflection, the superimposed images of the two plane repre- 
sentations of the object.” 

We nowpass on to the invention through which Professor Wheat- 
stone has acquired his high reputation, by bringing out that most 
remarkable invention, the Electric Telegraph. In 1819, Oersted 
made his grand discovery of the deflection, by a current of elec- 
tricity, of a magnetic needle at right angles to such current. Dr. 
Hamel, of St. Petersburg, states that Baron Schilling was the 
first to apply Oersted’s discovery to telegraphy. In 1836, Pro- 
fessor Muncke, of Heidelberg, who h»ul inspected Schilling’s 
telegraphic apparatus, explained the same to William Fothergill 
Cooke, who, in the following year, returned to England, and 
subsequently, wit h Professor Wheatstone, laboured simultaneously 
for the introduction of the electro-magnetic telegraph upon the 
English railways ; the first patent for which was taken out, in 
the joint names of these two gentlemen, in the year 1837, and 
laid on the London and Bhfckwall liailway. Tlie wires employed 
were of copper, inclosed in an iron tube, each wire being separated 
from its neighbour by some non-conducting material. 

Meanwhile, a misanderstanding had arisen rc'spocting the rela- 
tive positions of Messrs. Cooke and Wheatstone in connection 
with the invention ; when Sir M. Isambard Brunei, engineer of 
the Thames Tunnel, and Professor Danicll, of King’s College, 
signed a document, stating that : — 

“ Whilst Mr. Cooke is entitled to stand alone, as the gentleman 
to whom tin’s country is indebted for having practically introduced 
and carried out the Electric Telegraph as a useful undertaking 
promising to be a work of national importance ; Ihxifessor Wheat- 
stone is acknowledged as the scientific man whose profound 
and successful researclies had already prepared the public to re- 
ceive it as a project capable of practical application ; it is to the 
united labours of two gentlemen so well qualified for mutual 
assistance, that we must attribute the rapid progress which this 
important invention has made during the five years since they 
have been associated.” 

This document is dated 27th April, 1841, and is acknowledged 
by Messrs. Cooke and Wheatstone to be correct. But the above 
document refers only to the first patent in which Mr. Wheatstone 
was associated with Mr. Cooke, and it forms only a very small por- 
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tion of the many investigatioiis connected with the Electric 
Telegraph : these have been mostly carried out by Mr. Wheat- 
stone, independently of Mr. Cooke, and even the document in 
question has been misinterpreted^ as will be seen by the following 
letter from Professor Daniell, and extract from his work, both 
written since the above document: — 

“ King’s College, London, Mny 24, 1843. 

** My dear Wheatstone, — In reply to your note of yesterday, I 
beg to state that 1 have a perfect recollection of all the circum- 
stances under which the * Statement of facts ’ regarding the 
Electro-Telegraph was agreed to, and signed by Sir M. Isambard 
Brunei and myself. You have, not quite correctly, called it an 
‘ Award ’ of the arbitrators ; for, strictly speaking, the arbitra- 
tion was not proceeded with. The arbitrators, considering the 
pecuniary interests at stake, and the relative position of the par- 
ties in those respects, were of opinion that, without entering into 
the evidence of the originality of the inventions on either side, a 
statement of facts might be drawn up, of the principal of which 
there appeared to be no essential discrepancy in the statement of 
either party, which might amicably settle the unfortunate misun- 
derstanding which had occurred. [As a preliminary step, certain 
printed statements, which were objected to, wore witlidrawn and 
destroyed.] . This having been complied w'ith, the “ Statement” 
in question was agreed to, and signed both by the arbitrators and 
joint-patentees. 

** This document makes no assertion whatever as to the origi- 
nality of the inventions on either side, neither was it necessary or 
expedient that it should do so ; for, whenever you and Mr. Cooke 
may think it advisable to publish the details of your several in- 
ventions, the scientific public will want no guide in forming their 
own opinion upon their resemblances, differences, and merits. 

“Intimately acquainted as I am with the particulars and pro- 
gress of your own undoubted inventions, I have no hesitation in 
expressing to you upon paper the opinion which I have always 
expressed to others, viz. that they are of incomparable beauty and 
simplicity, and by themselves sufficient to siipplyall the purposes 
of the most extended telegraphic communication. I will, more- 
over, repeat that which I have already published in Introduc- 
tion to Chemical Philosophy^ viz. that your contrivances would 
have been of no avail for telegraphic purposes without, the inves- 
tigation which you were the first to make, of the laws of electro- 
magnets, when acte<l on through great lengths of wire. 

“ I remain, my dear Whejitstone, 

“Ever faithfully yours, 

“ (Signed) J. F, Banxbll. 

“ To Professor Wheatstone, &c.” 

The following is the extract from Baniell’s Introduction^ re- 
ferred to above : — 

“ But the applications which Professor Wheatstone has made 
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of the almocrt ineltai^aneous transmiBsion of this wondeirfal power 
to mdimited distances to tdefi^phic purposes are far more per- 
fect, ingenious, and pr^tieallj useful than anything which has 
yet l^n contrived for the concentrated action of the force. Like 
the daguerreotype and the voltatype they have sprung fix)m scien- 
tific principles at one leap to perfection. It is not difficult to 
foresee, that these modes of distant communication will rank, ere 
long, amongst the necessary conveniences of a highly civilised 
community. Professor Wheatstone, in conjunction with Mr. Cooke, 
has taken out patents for these valuable inventions, and under 
the superintendence of the latter gentleman a telegraphic line of 
fourteen miles has already been laid down upon the Great 
Western Kailroad.” 

The following pricis contains the leading facts relating to the 
• invention of the Submarine Telegraph : — 

A submarine electric telegraph was, from tlie commencement 
of Mr. Wheatstone’s experiments, a prominent object in his 
thoughts. He has several letters, dated in the spring of 1837, 
irom gentlemen acquainted with his plans, referring to this pro- 
ject. The first occasion on which any allusion to this subject 
appears in print is in the Pifth Bailway Report of the Select Com- 
mittee of the House of Commons. Mr. Wheatstone was examined 
before this Committee on February 6, 1840 ; and Sir J. Guest, 
who was previously acquainted with his plans, put the question, 
“Have you tried to pass the line through water?” to which he 
replied, “ There would be no difficulty in doing so, but the experi- 
ment has not yet been made.” The Chairman (Lord Seymour) 
then asked, “ Could you communicate from Dover to Calais in that 
way?” His answer was, “I think it perfectly practicable.” 
Shortly after this, having been furnished with the necessary hy- 
drographic information by his friend Sir Francis Beaufort, and 
received much useful coimsel from the late Captain Drew of the 
Trinity Board, Captain Washington, and other scientific naval 
friends, he prepared his debiiled pi«inB, which were exhibited and 
explained to a great numbar of visitors at King’s College, among 
whom were the most eminent scientific men and public authori- 
ties. He also made the subject known in Brussels. In a notice 
of his new telegraphic instruments, by Professor Quetelet, pub- 
lished in the BtiUetin of the Acadhnie Boyale de Bruxdlea 
for October 7, 1840, it is stated, — “On sera sans donte charm^ 
d’apprendre que Tauteur a trouv6 le moyon de transmettre les 
signaux entre I’Angleterre et la Belgique, malgr^ Tobstade de la 
mer. Son voyage se rattachait en partie i cette importante ope- 
ration, qui mettrait I’Angleterre en rapport imm^diat avec notre 
pays, la France, la Hollande, I’Allemagne, ot m^me la Russie.” 
And in Le Fanaf, a Brussels paper of September 30, 1840, it is 
observed, — “ M. Wheatstone pense qu’il est possible de commu- 
niquer avec son appareil entre Douvres et Calais ; il repute en ce 
moment ses experiences h I’Observatoirede Bruxelles, en presence 
de plusieurs savans litterateurs.” 
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Hr. WheaUtone^B plans were also shown, in 1841, to seme of 
the most distinguish^ 'scientific men in Paris/ who came to see 
his experiments at the OoUe^ de Prance'. 

In the agreement entered into by Mr. Cooke and himsdif in 
April, 1843, it was stipulated that certain limitations therein 
expressed ** should not extend to prevent the said Charles Wheat- 
stone icom establishing electric telegraph communication between 
the coasts of England and Prance, which he is hereby expressly 
authorised to do if he shall so please, and for his own ^exdusive 
profit.” 

The agreement made with Mr. Cooke in October, 1845, by 
which he undertook that the Company to whom he was about to 
sell the patents should assist Mr. VHieatstone in canyix^ his 
project into effect,' is as follows: — 

It is understood that Mr. Wheatstone will take the chair of 
a Committee of throe, to take charge of the manufacture of the 
patmt Telegraphic instruments, and the taking out and specifying 
fixture patents and matters of the like nature, at a salary of 7001 
a year, and shall devote to such objects what time he .shall think 
necessary. It is also understood that a patent shall be applied 
for immediately to secure Mr. Wheatstone's improvements in the 
mode of transmitting electricity across the water; that Mr. 
Wheatstone shall superintend me trial of his plans between 
Gosport and Portsmouth ; and if these experiments prove suc- 
cessful, then in the practical application of the improvements to 
the purpose of establishing a telegraph between England and 
France ; -the terms on which such Telegraph is to be held being a 
matter of arrangement between the proprietors of the EnglisJi 
and French patents. These terms are understood as a part of 
Mr. Cooke's plans for disposing of the patents to a company. 

“ (Signed) Wilijam F. Cooke. 

C. WHEA.TSTONB. 

“ 1, Copt hall Buildings, London, 

3rd October, 1846.” 

The Abb4 Moigno was in England in the spring of 1846» 
whilst Mr. Wheatstone’s experiments were in preparation, and 
he published an account of what he had seen in LE/poque of 
October in that year. This notice he afterwards reproduced in 
the first edition of his TraUk de TelegTavhie Mectriqw (Paris, 
1 849) : — It states that in 1 840 M. Quetelet had announced that Mr. 
Wheatstone had invented the means of transmitting signals be- 
tween England and France, which he, the Abb4, had mtnessed. 

In consequence of Mr. Cooke’s non-fulfilment of his e^age- 
ment, and the proceedings of the Company refor^ to in the 
pamphlet, Mr. V^eatstone was obliged to relinquish an olject 
which had been a cherished one with him for many vears. .... 
His previous arrangements with Mr. Cooke precluded him from 
attempting to accomplish it through other channels. The result 
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WM| tlmt fbr a time the subject was in abeyance ; but fire years 
afterwards it was taken upjWi Mr. Wheatstone’s starting-point, 
and was sucoessfiiliy accomplished by the enterprise and skill of 
othm* parties, unconnected either with the Company or with him- 
self.” 

Vice-Admiral Smyth, in his Speculum Hariwellianumi 1850, 
bears the following testimony to Professor Wheatstone’s claim : — 

** This gentlemai^ the most remarkable inventor of our day, has 
had much obfuscation to put up with. Though he is undoubtedly 
the ’first contriver of the Electric Telegraph in the form which 
made it available for popular use, yet shaky claims were cooked 
up in other quarters. His discoveiy of the elegant stereoscope 
was carped and nibbled at ; and his Submarine Telegraph, of , 
which he showed me plans, and publicly explained the details, 
upwards of eighteen years ago, has been all but smothered in 
other names ; hence the Abbe Moigno, in his Traitk de TkU- 
graphic £lectrique^ pointedly says : * M. Quetelet avait annonc^, 
d^s 1840, que M. V^eatstdne avait trouv6 le moyen de trans- 
mettra les signaux entre I’Angleterre et la France malgr6 I’ob- 
stacle de la mer.’ I am not aware of any cuckoo yet sitting 
upon his incomparably simple Polar Clock, though invasion may 
be looked for. Ma spetta un poco ! Time is a great adjuster of 
these anomalies ! ” 

Two papers by Mr. Wheatstone, on electrical subjects, ought 
to be recommended to the reader, namely, “ Experiments to de- 
termine the Velocity of Electricity, and me Duration of Electric 
light (1834)” and “New Instruments and Processes for determin- 
ing the Constants of a Voltaic Circuit (1843).” 

M. A. De La Rive, in his Treatise on Mectricityy 1868, writes : — 

“ The philosopher, who was the first to contribute, by his 
labours, as ingenious as they were persevering, in giving to Elec- 
tric Telegraphy the practical character that it now possesses, is, 
without any doubt, Mr. Wheatstone. This illustrious philo- 
sopher was led to this beautiful result by the researches that he 
had made in 1834 upon the velocity of electricity, — ^researches in 
which he had employed insulated wires of several miles in length, 
and which had demonstrated to him the possibility of making 
voltaic and magneto-electric currents to pass through circuits of 
this length.” 

In the year 1864 ai^ article appeared in the Quarterly Beview^ 
in which the sole merit of the invention of the Electric Telegraph 
was attributed to Professor Wheatstone. This paper provoked 
a rejoinder from Mr. Cooke, in the form of a pamphlet, a third 
edition of which came out in October last, in consequence of a 
larger amount of credit having recently been publicly accorded 
to Professor Wheatstone than Mr. Cooke deems him entitled to. 
A fourth edition has appeared, owing to Mr. Cooke having heaid 
that Professor Wheatstone’s fHends assert that, on the sale of 
the patents to the Electric Telegraph Company, the Professor 
received less compensation than he was entitled to. The present 
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edition therefore contains Mr. Cooke's answer to this imputation, 
which, it appears, had been made before. 

In one of the many commemorations of the La^ng of the 
Atlantic Cable in the past year, it was emphatic^y declared 
— “The credit of the original idea — that is, of the invention 
itself, belongs to Mr. Wheatstone." (Tirnea.) This was followed 
by a letter from a Correspondent : — 

“ I rejoice in the ultimate reward of those who, at immense 
expense And risk, boldly but skilMly, and with careful and pro- 
found calculation, made every preparation which talent and skill 
could devise for the accomplishment of the important work. 1 
rejoice also in the universal appreciation of this grand achieve- 
ment, and in the desire to load with expressions of gratitude and 
approval all the parties by whose combined efforts the grand suc- 
cess has been attained, including those who contrived tlie plan 
and supplied the means of carrying it out. All hail to their 
honours ! But how happens it, tiiat, in the midst of this jubilee, 
and triumph, the philosopher who invented telegraphic communi- 
cation is loft in the shade? 

“ I had the honour to be one of a small party who, many years 
ago, were admitted to Professor Wheatstone’s laboratory, at the 
London University, to see his models and the operations he was 
at that time enabled to exhibit; on which occasion Mr. Wlieat- 
stone privately revealed and demonstrated his invention of tele- 
graphic communication, and not only foretold but proved, to the 
amazement of all present, the wonders it would acc-omplish. Mr. 
Wheatstone had not the wealth necessary for carrying out his in- 
vention, but sold his patent to men of capital and ability. I need 
not dilate on the great things those gentlemen and their asso- 
ciates have accomplished. I may say they have astonished the' 
world ; but I wmnot help thinking, that in this season of jubilee 
and triumph the man of wdence and genius, who elaborated his 
own idea and manifested its practicabHity, should not be forgotten 
in the dispensation of honours and dignities." 

This was followed by a letter from Mr. George Cruikshank, a 
friend of Mr. Wheatstone, stating “ that the discoveiy arose, I 
believe, from the circumstance of Mr. Wheatstone, when first ap- 
pointed lecturer at King’s College, having seven miles of wire in 
the lower part of that building which abuts upon the river 
Thames, for the purpose of measuring the speed of lightning, or 
the electric current, and upon one occasion, when explaining his 
e 2 ^>eriments to me, he said — * I intend one day to lay some of 
this wire across the bed of the Thames, and to carry it up to the 
top of the shot-tower on the other side, and so make signals,' 
and this was, 1 believe, the first idea or suggestion of a Subn 
marine Telegraph. We are also indebted to Mr. Wheatstone for 
the electric bell, for, long before this telegraph came before the 
public, in explaining the machinery to me, he said, as it was pos- 
sible that one party might be asleep at one end of the wire, he 
had ^ arranged the working that the first touch should ring a 
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bafi # ^ e?Qn,if ibousaiMlB of milM apart. T1iifl> it 

willlie adj&itiaS^ is an intportant part of the discoreijr/' 

In the present yolnme^we haye recorded the laying of the 
Cable B August last, and the honours which haye been cenferred 
on those who took an executiye share in that great eyent The 
distoribntaon bf these honours, 1ms, howeyer, drawn from a con- 
temTOrazy,* and we think with justice, these remarks : — 

^^Capt Anderson of the Atlantic Cable expedition, and one of 
the haMest and most successful workers in it, cannot be made a 
because the * rules of the seryice ’ are against it. Mean- 
while, his able and scientific fellows are created Anights ' and 
bazwets, while Wheatstone, but for whose maryeUous following 
in the track of his gifted predecessors, there would as yet haye 
been no Electric Telegraph at all, is left out in the cold, without 
being named I Add to this, that Mr. Bright, in his speech at 
Leeds, confenred on his American friend, Mr. Cyrus Field, the 
honour of naming him as the sole person to whom the completion 
of the cable was due. Mr. Bright was as silent as to that ex- 
cellent ^ndeman’s English colleagues in the great work as if 
they had never existed.^ 

Professor Wheatstone, B.C.L., LL.I)., F.K.S., is a correspond- 
ing member of the Academies of Science of Paris, Brussels, 
Berlin, Munich, Stxxskholm, Turin, Milan, Borne, Washington, 
&c. ; and Cheyalier of the Legion of BLonour. 

The Telegraphs used in this country, whose signals are transient, 
and must be read off one by one as they appear, are the double 
and the single needle telegraphs of Cooke and Wheatstone, used 
by the Electric Company and the South-Eastern Bail way Company 
— ^the single needle requiring one wire, and the double needle two. 
The Telegraph of Professor Wheatstone, in which a hand points 
to the letter itself on a dial, is gaining ground for private use. 

Electro-telegraphy owes much to P^fessor Wheatstone ; but 
his latest achievement excels all we haye yet heard of. With his 
improved automatic instrument, properly manipulated, he can 
transmit six hundred distinctly legible signs or letters in a 
minute. 

In the following Year-Books of Facts will be found the subse- 
quent papers descnptiye of some of FrofessorWheatstone’s valuable 
contributions to science; 1849, pp. 124-127, The Polar Clock or 
Dial described ; 1852, p. 145, Crok and Wheatstone’s instrument 
set in motion from l^ver to Calais ; 1857, p. 154, Duration of 
the Electric Spark measured by Professor '^eatstone’s appara- 
tus ; 1858, p. 147, his Evidence before Parliament as to the prac- 
ticability of submarine communication between England and 
France ; 1861, p. 166, his Universal and Military Telegraph 
describe ; 1866, p. 119, his Thermo-Electric Battery. 

The accompanying portrait is engraved, by permission, from a 
portrait taken ^ the London Stereoscopic Company. 
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GUILDHALL INDUSTRIAL EXHIBITION. 

This display of beautiful Manufactures was opened by the 
Lord Mayor and Sheriffs on March 6, 1866. It was termed the’ 
City of liondon Working Men’s Industrial Exhibition, which was 
characterised by the Lord Mayor (Alderman PhillipB)| with his 
usual felicity, as follows : — 

** He felt t W it was a high honour to represent on that occa- 
sion the working citizens of London, to whom the whole of the 
present Exhibition was solely due. To them he would say, on 
the part of the corporation and of the capitalists of the city, * our 
welfare is bound up with yours.’ Within the limits of fair com- 
petition the capitalist was as dependent on the workmen as the 
workmen were on the capitalist. Enterprise and industry must 
go hand in hand together in all progress, and when £iirly com- 
bined under our free institutions, which give every citizen a free 
and open field for his exertion, we might say, * Come east, come 
west, we are ready to exchange the products of our capital, skill, 
and labour with all the world. We offer to all connected with 
art, science, and industry the right hand of fellowship, and seek 
in the spirit of brotherhood to promote universal happiness.’ In 
the nam^ of the committee I now declare the Exhibition duly 
opened, and may God speed it ! ” 

The collection included objects which were more or less worth 
seeing under the following heads ; — Architectural models, designs, 
and drawings ; books and bookbinding, curiosities, carvings, turn- 
ings in wood and other materials; drawings in crayon and pencil, 
water-colours, and pen and ink ; engravings on wood, metal, &c. ; 
artificial fiowers, feathers, and hair ; frames, decorative furniture, 
and C££binet-work ; graining, marbling, and paper-hanging ; glass- 
work for decorative purposes, and cut glass ; heraldiy ; illustra- 
tions ; invention^ for promoting domestic economy ; inventions 
for protecting lifb by sea, rail, and road ; iron and hardware ; 
masonic and other jewellery; leather-work, boots and shoes; ladies’ 
work and millinery; medical and surgical instruments; modelling 
in marble, plaster, and bronze ; mechanism (working models) ; 
sewinp; mac^nes, musical instruments, naval architecture, paint- 
ings m oil, photography, scientific instruments, st-uffed birt^ 
insects, &c. ; tailoring, wurework, watches, chronometers, and mis- 



^ yAOTB, . 

^A^liqdies ainurded to Exhibitors were distnbnted 

nnOUSTBIAL BXHIBmOM', ISLINGTON. 

' Thu Eadiibition was opened on the Ist of September, 1866, in 
the Agricultural Hall, Islin^i^ and was closed after a prosper- 
ous eareer of ten weeks. It is a noteworthy fact, that whilst^ 
dyring the past two ^ears, nearly all these Working-class Exhibi- 
tions have been failures, this one was a most unquestionable 
Bucoess. This is no doubt attributable to the excellent manage- 
. ment, and to the low prices of admission. In their Beport Uie ‘ 
adjudicators make the following remarks, which should be well . 
weighed by intencUng contributors to future exhibitions of this 
class. They Bay:~*'We feel bound to state that, with certain 
honourable exceptions, the objects exhibited do not attain to 
great excellence. The chief deficiencies are in those important 
qualities which result from well-directed study, and in originality • 
of design, the offspring of independent thought. At the same 
time there are abundant evidences of patient, laborious perse- 
rerance, of earnest assiduity, and particularly of technical skill 
and manual dexterity, which give promise of more decided excel- 
lence in future Industrial ^Inhibitions.” All this was accom- 
plished without any royal presence or patronage ; and the suc- 
cess of the Exhibition showed what the English working-people 
can do for themselves. 

During the ten weeks the Exhibition was open, no less than 
699,248 persons entered the building, of whom 530,797 paid fur 
admission, 4,664^. 7s. lOdf. ; receipts from other sources, including 
rent of stalls, making a total of 5,400/. ; expenditure, 4,530/. ; 
leaving a balance in favour of the executive for dispos^ of 870/. 
The gross number of exhibitors was 1,492 ; and tne awards of 
prizes by the at^'udicators consisted of 85 silver medals, 187 
bronze medals, and 189 certificates of honourable mention, making 
a total 461. In addition to these, there were a number of specied 
prizes, amounting to 57/. ; and a framed view of the Exhibition 
was presented to every one of the 1,500 exhibitors. The Directors 
of the Agricultural Hall Company, and other persons. Rurally 
gave money jnnzes. 

After the distribution of the prizes, which took place in Exeter 
Hall^ Mr. Beresford Hope, M.P., addrossed to the assembly these 
admirable remarks upon the requisite connection of workmanship 
and art : — ** Exhibitions like the one recently held at Islington 
were most creditable to those who took them up ; but even in 
such exhibitions there might be mischief lurkmg, if they led 
persons to think that their own natural ingenuity would enable 
them to dispense with instruction in the principles of art. The 
working men should not require those e^bitions as fields on 
which mey could eaiiteE their own ingenuity, in order to see how 
they could go withont real (sp^tematic learning. The great object 
to M achieved was^the particular improvement of every man in 
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his own particular atudiea ; and, with all respect to the gentle- 
men who organised workix^ men’s exhibitions, he must express 
his opinion, that while prizes should be rtven to those who in 
their hours of recreation produced works out of their own 
business, something more special should be ^ven to those who, as . 
a labour of love, prepared articles for exhibition in that professicm 
to which they had deroted their life.” These remarks of the hon. 
member were much applauded. 

Whilst, however, we admit the importance of art-instruction, 
we cannot approve of some of the means taken for enforcing it. 
Mir. Tom Taylor, in an address at the Lambeth School of Art, 

. ;ave this drea^ view of the slow process of art in this country: 
— “ In these times, more than in the days of old, the lower classes 
were almost wholly deprived of every opporhmity of art-educa- 
tion, except such as wore specially put in their way. The growth 
of London was so rapid that, if it were not for excursion trains 
and the parks, the artisans of this huge city might pass their 
whole lives without ever seeing the ^een grass or smelling the 
sweet breath of the country. The ugliness qf our modem smurhs^ 
the sordidness of so many of the phases of the nineteenth ctntury 
lifst the universal haste to be rich at any cost of mental cultiva- 
tion — these, and other influences of the same description, exercised 
a deteriorating effect upon the national life. Proof of this might 
be found, if proof were needed, in the general ignorance of art 
which was manifested in the workmen’s exhibitions that had re- 
cently been held throughout the country.” 

' Mr. Taylor has here overlooked the fact that much of this 
“ general ignorance” is to bo attributed to the excess of amateur 
art in the above Exhibitions ; other points of his argument are, 
to our thinking, equally unsound and untenable. 

THE FABIS EXHIBITION BUILDING. 

{See Vignette^ 

The Building for the Paris Universal Exhibition of 1867 is in 
plan a colossal oval, erected in the Champ de Mars, thus com- 
memorating the triumphs of Peace in what is literally termed the 
Field of War. In addition to the main building, the park itself 
is rendered available for the display of articles in two of the ten 
groups into which the Exhibition is divided. Those two ^ups 
will include articles for which the interior of the building is not 
suited, such as agricultural implements and model buildings, as 
well as machines and apparatus for the exhibition of which the 
direct application of fire is necessary. The building itself h^ 
been specially arranged so as to present a division or separation 
of the objects exhibited, not only by countries, but also by classes 
— an idea which is not new, for it was actually proposed by the 
Society of Arts for the Exhibition of 1862; but, for reasons 
unnecessary to enter into here, that plan was not adopted. The 
building presents a series of concentric passages, in juxtaposition 
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one of the groups into which the dassiflcation 
lift ^tpidOd w^ be «hoi|^ whilst each country has a se^ent of 
thie oval dHided by msagra radiating from the centre ; so that 
in ^^>a8Sing round we building by any one of the concentric 
passages, we shall come upon each country in succession^ and ' 
shall find in each group objects of the same class. 

The system oi classification which has been adopted forms 
a special feature of the Exhibition, the shape and arrangements 
of the bnilding being socially adapted for the display of the 
oSbijects Ibus classified. The classification is based on the idea 
that these exhibitions are intended to brin^ into notice all the 
resources which industry can create for satisfying the wants of 
mankind, and the Exhibition is divided primarily into ^ups, 
which are intended tocorrespond with the great wants of the human 
family. 


FIBES, FIRE-BNOINES, AJ^D FIBE-BBIOADES.* 

A LABOB octavo volume, of some 550 pages, with the above title, 
has appeared. . It is the result of long and laborious application 
to the subject, and it is difficult to imagine any better assurance 
of the practical value of the work than is contained in the fol- 
lowing paragraph from the preface to the volume : — “ For several 
years past the author has made the subject of St('am Fire-engines, 
their construction, management, and requirements, his peculiar 
study. He has also been in the habit of attending various trials 
of them, private as well as public, and of seeing them at work at 
fires, making his own notes and observations thereon, taking the 
measurements himself personally, or assisting in so doing, and. 
carefully noting particulars and results whilst on the spot.” 

Every one who acknowledges the truth of the home proverb, 
how gc^ a servant and how bad a master is fire, will receive 
this work as a handbook to our social economy. The opening 
chapters of the work are sp^ially of this value ; and now that the 
subject of volunteer and paid fire-brigades andfire-on^nes is very 
properly attracting a considerable amount of attention, the real 
worth of the book will not fail to be appreciated. In its thirty- 
four chapters, the important subject is treated in all its phases ; 
and, besides the construction and uses of fire-engines, which are 
treated and illustrated in detail, we have all sorts of provision^ 
and precautionary rules for fire-brigades, and their organisation 
and management. Thus we have means for subduing fires, fire- 
proof-structures, manual and steam fire-engines, appliances and 
equipments, the whole supplemented by thirty-four lai^ pages of 
closely-printed index. Altogether this is a large book, upon a 
very important subject, more especially to large communities ; and 
it has truthful record, judicious observation and experience, to 
recommend it to the attention of readers. 

• ** Fires, Fire Engines, and Fire Bribes ; with a History of Manual and 
Steam Fire Engines, tta^ CSonstruodon, Use, and Management.” By. 
CBABLB8 F. T. xouim, 0 JL, Mmb. Soo. Engineers. 
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BCSIBNCB FOB "FBACTIGAL ENDB” 

At the late Meeting of the Bxitidi Association,^ Mr. Ha'whslej, 
the president of the Mechanical Science Section, pointed out 
that their inquiries were limited for the most part, if not alto- 
, gather, to those branches of statics and dynamics whidi were or 
might be employed for the realisation of so-called “practical ends;’*' 
ana then continued, — “ Whatever may have been the advancement 
which civilised people have made in the arts of peace, it is only 
too evident that those peoples have even outstripped themselves 
in advancing the arts of destruction. We have seen in the great 
internal contention of our American brethren, and still later in 
the struggle in which several of the most important States of 
Europe have engaged, that war is no longer carded on by means 
of mere animal courage and brutal force. On the contrary, we 
perceive, much to our amazement, 1 believe, that the highest 
branches of mechanical science and the most refined processes 
and operations of the mechanical arts are resorted to by the 
modem warrior for the purposes of offence and defence ; and we 
are taught, by the logic of facts, that the modem soldier must 
cease to remain a passive machine, but, on the contrary, must 
henceforth be trained as a skilled labourer, if, indeed, not even 
as a skilled artisan. 

“ At the present moment the internal and external defences of 
this countiy are in a most unsatisfactory condition. Many 
endeavours have been made, and much money, reckoned by 
millions, has been expended — I will not say wastefuUy or unwor- 
thily, but certainly for the most part uselessly, in endeavours 
to secure our coasts against the attacks of a foreign enemy. 
Forts have been erected whore an adversaiy would never seek 
to land. Ships of an enormous size, and carrying enormous arma- 
ments, have been constructed, which can neither sail on shallow 
waters nor safely encounter a hurricane in deeper ones — ^which, 
with vast mechanical power on board, can yet not carry a suffi- 
cient quantity of coal to enable them to find their way to, and 

* The British Association met at Nottingham in Angnst, and proved a 
great success, especially as regards the hospitable reception given to the 
MvofM in the town, as well as in the excursions made in the neighbouring 
country, which were very attractive. The papers read were of average 
interest, but scarcely of higher character ; but, according to the Athmaum 
Beport, the meeting will be remarkable and remembered for the boldnese 
and ability of the Presidential Address, in which Mr. Grove so fearlessly 
advocated the much-attacked doctrine of Continuity. Only two papers were 
ordered to be printed in extenso in the volume of Transactions, It was 
observed that there was a remarkable absence of some of those most eminent 
men whom the world has been in the habit of regarding in pfist years aa 
amongst the magnates of the Association. The attendance, however, of 
men of mark was very good, and the proceedings were conducted with a 
regularity which has never been exceeded ; the plan of separating the exour- 
slon-days from the working-days deserves to become a fixed rule of t^ 
institn^n. The numbers present at the meeting were : — Old life membecs, 
307 ; new life members, 3 ; old annual members. 218 ; new axmualmembers. 
103; aasooiateB, 906; ladles, 771; fordgners, 11; total, 3,231; amonnt 
received, 3,4691. The Association will meet in 1867 at Dundee, under the 
presldeDoy of the Duke of BuodeuGh. 
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our colonies, and which, for the same feaSDUt 
^ .whoh^ unable to. eorirey onr merdbantmen to those distant 
climes, withont a safe codimnnication with which the trade and 
oomineroe of England most be annihilated. Arsenals hare been 
enlamed, if not oonstnicted, in situations in which they ca^r 
only be secured fi?om an enemy’s fixe by fortifications, which it 
will requifo an additional army to man. Ghins, each one larger 
CET moTfl elaborate thRn the last, have been invented and oon- 
' stmcted, and tried ; and fioating castles, each one heavier and 
uglier, and more unmanageable, and more useless (except, for 
special applications) than the former one, have been built and 
upon the waters to resist them ; and yet, it is lamentable to 
have occasion to say it, nearly all the many naval and militaay 
officers with whom I have come in contact freely acknowledge 
that this great country is not in a position to defend either her- 
self or her colonies a^inst a combined attack from more than 
one of those foreign friends we have heretofore recognised rmder 
a different appellation. There were present gentlemen who 
would enlighten the Association upon the mechanical appliances 
best adapted for the improvement of our defences; and who 
would also not neglect the consideration of so much more of our 
science as contributed to the material wealth and prosperity of 
our country, and to the social comfort and intellectual improve- 
ment of its inhabitants, and of the whole world.” 

Mr. Hawksley then directed attention to points of interest ^cu- 
liar to Nottingham and its neighbourhood. “ You will find here 
(he said), in the lace-machine, combinations and arrangements of 
mechanism of the most complicated yet of the most exact kind, all 
tending to the cheap and rapid fiibrication of an article of com- 
merce which has made its way over the entire world, and with- 
out the possession of which no home, and, I had almost said, no 
lady’s dress, can be considered complete. The present state and 
extent of this really wonderful manufacture is an instance, and 
even a remarkable one, of the effect of that law of continuity 
which last evening formed the staple of our President’s address. 
It has not only been by little and little, but by close and oontinn- 
ous progression, that the lace mechanism of Not;tingbam has 
become develop^ into that condition of almost perfection to 
which it has now attained.” 

“ Within a very few miles many of the most interesting forma- 
tions of the earth’s crust come to the surfax^e, from the syenite at 
the base of the system to the more recent deposits of lias and 
oolite. Coal and ironstone are very abundant, and although it 
is to be regretted that the town of Nottingham has not yet availed 
itself of the vast amount of mineral wealth within its reach, yet, 
in the large undertakings of Butterly, Biddings, and other plaii^, 
as well as the great extent to which the Mifiand Coal Field is 
being wrought for the supply of distant countries, you will see 
evidences ca the grof^h of a local industry, which, as 1 believe, 
is yet in its infancy.”' 
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. It wttB mibBegitotitly mentioned by Hr. Felk|n, in illnstntion 
of the importance of difiheing edenldfio inowledge among the 
irorking maBBes, that Binoe 1780 no lesa than 660 patentB fbr 
inrendonB oozmected with the mannfactnre of lace had been 
'’^laken ont, of which all but some half-dozen were the dificoTerieB 
^ of working men themBelves; while in the last 14 years alone 
machinezy to the Talue of 2,000,000/. had been laid aside as no 
longer required for the attainment of the obj^ in view. Hr. 
Babba^, on the occasion of his visiting Nottingham, sat far two 
hours tooking at a particular machine, oy which some surprising 
results were accomplished, and, in reply to a question addressed 
to him, gave the reason fgr his narrow inspection of the machine, 
whidi was, that althou^ effectual for its purpose, it had been 
contrived and put toother by a man whose contrivances showed 
that he was no mechanic at all, but merely felt his way from 
stage to stage. In machines now in use in Nottingham the same 
mew which used to require 60 motions could now be made with 
six. What an enormous saving of time, money, and labour 
would have been effected, if the inventors who patiently found 
their way from one improvement to the other haa known before- 
hwd the principles by which it was necessary to be guided ! 

• 

FERMBABILITT OF nMN. 

Thb Haster of the Mint, Hr. Graham, the well-known chemists 
has announced to the Koyal Society his discovery that Iron at a 
low red-heat absorbs a considerable quantity of carbonic oxide ; 
and that, contrary to long-standing belief, this gas does not act 
on the surfkce of the metal only, but permeates its entire sub- 
stance. Having taken up the gas, the iron will retain it for any 
length of time, and in this condition it is best adapted for conver- 
sion into steel, as, the permeation of the carl^nic oxide, the 
subsequent process of carbonisation is largely facilitated. Hence 
arises the suggestion that the process of acieration would be best 
accomplished by changes of temperature ; a low red heat to fill 
the iron with carbonic oxide, after which it may be put away, if 
required, to await the final process, at a high temperature, of con- 
version into steel; CSonceming another form of iron, Mr. Gra- 
ham remarks that wrought iron, in the course of its preparation, 
maybe supposed to oc^ude six or eight times its volume of cais 
bonic oxide gas, which is carried about ever after. How the 
qualities of iron,” he asks, ** are affected by the presence of such 
a substance, no way metallic in its characters, locked up in so 
stzaz^ a way, but capable of reappearing at any time with the 
elastic tension of a ^s, is a subject which metaUurgists may find 
^torthy of investigation.” 

21^ HBTKOD OF BOXXJNO IBON. 

Tms process, given in the Boston (U.S.) 4dvertiser, consists 
of zolling into irregular shapes, by which chequered snr&oes, 
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pKgf^m* ani,jtoz|B8iosB can be obtained with the same facility 
M einfecefr haveTicre|ofo This result is 

•coom^idied by means of aif^ustable discs, of any desired pattern, 
placed upon ordinary rollers, which leave upon the bars drawn 
thrOTiffh,theni the impress of the fignres which they bear. Instead > 
of sc^ rolls turned with grooves and peripheries in the ordin^ 
manner, the inventor uses cast or wrought iron spindles, on which 
are slipped cast-iron or steel rings or discs, forming grooves and pe- 
ripheries corresponding to those of ordinaij rolls, and susceptible 
of’ an idmost infinite variety of combinations. The spin^es are . 
allowed to project beyond the housings on one side, thus giving an 
opportunity of placing upon them every variety of pattern disc, 
ana requiring but a very few minutes to effect any desired change. 
— Me^nioS Magazine, 


IRON CEMENT. 

M. SzERELMBY hss exhibited two iron plates, each a yard square, 
which were joined by his iron cement. The plates were joined 
dia^nally, and a weight of 10 cwt. was placed upon each comer 
of the under plate which buckled under the pressure, but the ce- 
ment remained intact. Numerous examples were given or iron 
bars and plates, deals and bricks, cemented by M. Szerelmey’s 
zopissa. — Ibid, . 


jl real safe. 

Mr. John Chubb, in a letter to The Timee^ describes a strong- 
room lately constructed at a London bank. The walls, 2 ft. thich, 
are formed of hard bricks laid in cement, and with hoop-iron 
worked in. The room is lined throughout with wrought-iron 
half an inch thick. There are two doors, the outer a strong iron 
one with two locks, and the inner one of combined steel and iron 
of extraordinary strength, with two locks throwing ten bolts. A 
safe placed inside, weighing eight tons and throwing twenty bolts, 
contains the cash and securities. An alarum in the resident 
clerk’s bedroom is attached to the inside of the strong-room ; so 
that if the outer door be opened a gong is sot going. A porter 
sleeps on a bed in front of the outer door, and by pulling a handle 
he can set the alarum off if necessary, and there is a watchman 
always on duty. Safes are and can he made practically secure 
in many ways, but watchfulness and caution ought not to be 
dispensed with by those who have valuables to take care of. 


NEW IRON-FRESERVINa AGENT. 

Ds. Henry Edward Francis de Briou, a Parisian physician, 
has ^Boovered and patented a process for preparing tAm India- 
rubber what we nay designate an enamel paint, which is abso- 
lute proof against the action of the atmosphere, as well as 
agai^ the power of all liquids (including the most potent adds) 
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to aSBdtit izon. This enamel paint, possesses all the remarkable 
qualities of india-rubber, without combining with them any other 
substance or element that is calculated in the slightest degree to 
counteract their thoroi^hly efficient operation, ^e preparation 
is applied cold and in a liquid State, and in consistency and 
general appearance it resembles such common oil-paint as is or- 
dinarily used for iron-work. It may be applied with ease ; but 
of course it is necessary that the process of application should 
be conducted with such care as will insure a complete covering 
of the surfaces to be protected. This covering may be so thin 
that its presence cannot be detected; while it leaves the pro- 
tected Buifaces in all their original sharplyrdefined freshness. It 
hardens also at once, and immediately forms a smooth and lus- 
trous enamel-like covering, air-proof, damp-proof, water-proof, 
and acid-proof. Thus protected, the iron is safe. Bust cannot 
accumulate upon the si^ace of this enamel-paint, nor corrode 
beneath it . — Ari Journal, 


lEON FOIL. 

Messes. W. Hallam and Co., of the Upper Forest Tinworks* 
near Swansea, have succeeded in producing still more wonder- 
fully thin sheets of iron than those exhibited by Messrs. Lloyds, 
Fosters, and Co., of Wednesbury, and Mr. Parry, of Ebbw Vale, 
which attracted so much attention at the Birmingham Meeting 
of the British Association. The sheets exhibited by Messrs. 
Lloyds, Fosters, and Co. on that occasion weighed only two grains 
per square inch ; and those exhibited by Mr. Parry were thinner 
still, weighing only one grain and a half per square inch. These 
were really marvels of tenuity, but Messrs. Hallam and Co. have 
now far surpassed them, for they have produced sheets of iron 
which are less than one-fourth as thick as Mr. Parry’s and not 
much more than one-sixth of the thickness of Messrs. Lloyds, 
Fosters, and Co.’s, and which weigh, per square inch, only thirty- 
six hundredths of a grain. It would take 200 such sheets of 
iron, laid one on the top of the other, to make up the thickness 
of a sheet of ordinaiy note-paper. — Mechanics^ Magazine, 

LABOE CYLINDBB CASTING. 

An immense Cylinder has been cast at the works of Mr. George 
Baylif^ Soho Foundry, in a shbrt space of time. The cylinder 
was cast with a steam-jacket roimd it, and donkey arrangements 
for starting the engines. The cylinder is for a largo pair of 
horizontal 'marine engines, in course of construction by Messrs. 
Laird Brothers, of Birkenhead. It is said to be one of the most 
intricate cylinders yet made, the weight being thirty tons finished. 
There were employed for the purpose two air furnaces, each con- 
taining fifteen tons of molten iron, and two cupolas. When the 
^n was iqelted and ready for being tapped out of the fomaoes, 
it was run into two large fixed wells, so constructed with shntterb 





to each had oompleto eonunaod ef the 
raheBmg ipto^ the monld. In addition to the welle, 
ti^^lajdleB of niolten ixon, one containing seven tons, and the 
ci&fit dve tons, were worked with the crane, in order to keep up 
4he auijplj in the wells. TbfO total weight of molten iron em-> 
in castinff the cylinder was about forty tons. the 

first one of this mnd, a few tons oyer the wei^ were, of course, 
oonndered adyisable. — Ibid, 


STBEL FOB COLT7HNS. 

In France a few experiments Were made some time^ ago 
*’by H. G-. H. Love, upon small pillars made of Turton’s steel, 
' and having rounded ends. These pillars were one centimetre or 
0*89 in. in diameter, the lengths being ten, twenty, and thirty 
times the diameter. The steel of which the pillars were com- 
posed was found by experiment to have a tensile breaking 
strength of 108,600 lb. per square inch. According to Enffi- 
neering, the results show that, as in the case of cast and wrought 
iron, the resisting power of steel to compression decreases as the 
proportion which the length of the column bears to the diameter 
IS increased ; but this decrease in strength does hot seem to bo 
so rapid as in the case of the two first-mentioned materials. M. 
Lovers own deductions are; that steel and cast-iron columns, 
having a length of from one and a half to five diameters, offer 
about the same resistance to compression; whil^ columns of 
wrought-iron of the same proportions offer only about half such 
resistance. When the len^h of the column is increased to ten 
diameters, however, he considers that steel offers a greater resist- 
ance than cast-iron, in the proportion of 41 to 31, the propor- 
tionate resistance of wrought-iron being represented by 17. As 
the proportionof length to diameter increases, the resisting power 
of cast-iron diminishes more rapidly than t^t of wrought-iron, 
and that of wrought-iron more quickly than that of steel, so that 
when the len^h reaches forty diameters, he estimates the 
strength of similar columns of the three materials to be in the 
proportion of the numbers 876, 662, and 1,600. It is wrong to 
found a law upon so few experiments ; but, if the data above 
given are confined by fhture trials, steel will prove a valuable 
material for resisting compressive strains. — Builder, 


▲mmALINO WZBB. 

A HHW principle has been introduced by Mr. Hibbell, in the 
manuihcturin^ process of wire-drawing, which consists of an 
entire alteration of the method of annealing. Under the old*> 
system, annealing pots consisted of hollow (flinders of cast- 
iron, dosed at the attorn, and furnished with a lid or cover at, 
the top, whidi was closed nearly airtight during the annealing' 
process. These pots wmre built in a furnace, and charged with 
the articles required to be annealed. When the pots were filled, 
the ftiznaoe was heated to the required degree, and allowed to 
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obd, tdgetbear with the pots. By this process, howerer, the sms 
fiue of the wire became more or less covered with scales, which 
had to be removed by pickling, before the wire oonld be dmwn to 
the reqmi^ thickness. By the new process the annealing pots 
are eonstracted of two hollow cylinders of cast-iron, of different 
diameters, the smaller one being placed within the larra ; a 
iing*like space is thus left between the two cylinders, whi^ con- 
stitutes the chamber in which the articles to be annealed are 
placed. The bottom of this chamber is closed; and the top is 
alM dosed and made airtight during the annealing process. 
When these pots are placed on the fii^ce the flames not only 
endrde them, but come up through the hollow centre, and the 
wire is thus more thoroughly and uniformly heated. Then^ are 
made airtight by a very simple process, and when the wue is 
taken out it is as smooth as possible — ^there is no scale about it 
— and therefore does not require pickling, as under the old 
system. The quality of the wire is also much improved ; it is 
considerably more ductile, and a considerable saving is effected 
in weight, as the process of pickling reduces the wire considerably. 
Under the old system, a No. 4 rod, before it could be drawn to 
No. 18, would require pickling six times, and annealing flve 
times. Under the new system, the same rod requires pickling 
once, and annealing once. By the old process it woidd take 
eleven days to draw the wire to the required thickness, but by 
the new plan it is done in flve days. It will therefore be seen 
at once mat the saving of time, &el, and vitriol (for pickling) 
must be veiy great, while the quality of the wire must oe much 
improved. The new pots take four diameters of wire ; they are 
only 18 in. in depth, but hold 10 cwt. 2 qr. Being so much 
smaller than the old ones, they can be easily moved about. — 
Mechanicif Magazine, 


SEHOVAL OF COLUMNS. 

Mb. Faibbaibn has described to the British Association the 
means employed for removing and replacing in a new position the 
iron columns of a fireproof mill. By the method described by 
the author of the paper, the old weak supports of a cotton-miU. 
eight stories high were cut away and new iron columns substi- 
tuted without the working of the mill being interfered with in the 
slightest degree, and the machinery of the mill was made of use 
in doing a portion of the work. This method was regarded by 
many gentlemen present as being of the greatest importance, be- 
cause it rendered it unnecessary, when it was desir^ to use more 
powerful machinery, to erect a new building at a vast cost, and 
also prevented the loss that must accrue by the works being 
stoppkL 


8TEAM-HAMMBB8. 

In an article upon the inventioil of the Steam-Haimmer, the 
Mining Journal observes that although Patricroft viras undoubt* 



the eteam-harnmer in ite piresent eompa^ 
ana tthnagMlHe it i» now concluBivelj proved (by the testi- 
tfumv ioi Mr. Ghidkell and Dr. W. Fairbaim) that Mr. Smiles was 
not Justified in ^ving, as he has dpne in his Inditatrial Biography, 
the er^it of its Invention to Mr. Nasmyth. The first practically 
nseM hammer made in England was produced at the works 
of Messrs. Nasmyth, Gaskell, & Co., at Patricroft, but Mr. 
Nasmyth’s hammer was similar to, and no advance upon, the 
hammers of James Watt and Deverell, patented nearly half a 
, cent^ previously, until the self-acting motion was designed and 
applied by Mr. ]^bert Wilson, then manager to the firm, and 
now managing partner in the works at Patricroft. From the 
time of Mr. Wilson’s inventiou being applied, the steam-hammer 
has become a necessity in eveiy engineering workshop, its intro- 
duction marking a new era in the history of meclianical progress. 

Considerable attention has been given to the Steam-hammer 
by Mr. Charles Emmet, an engineer, of Dalton, near Hudders- 
field, with the view of further perfecting its working parts and 
extending the sphere of its useful application. Mr. Emmet’s in- 
vention may be divided into four parts, the first of which has for 
its object the rendering of steam-hammers self-acting in reversing 
the piston immediately on the blow being given, and at whatever 
length of stroke required or thickness of metaL under operation. 
This is effected by the employment of a weight supported on a 
spring attached to the piston rod, and carried thereby. A bell- 
crank lever is also attached to the piston rod, and another bell- 
crank lever is hinged to the cylinder, one arm of which is 
connected to the valve spindle. The momentum of the weight 
acquired by an^ stroke of the hammer overcomes the spring, 
allowing the weight to move forward after the blow is given, and 
to act upon the first-named lever, which lever operates upon the 
second lever, and thereby reversing the valve shuts off the steam 
and opens the exhaust, and thus releases the steam lix)m the top 
side of the piston, when the steam (which is always on the under 
or annular side) will cause the piston to make the return stroke. 
The second part of the invention consists in adapting or anan- 
ging steam hammers to be used for ordinary forge or 8mith.W(»:]& 
so as to strike at any desired speed and force of blow at the will 
of the smith. This is effected by means of a treadle, which (in 
addition to a rocking motion) is capable of a slide movement^ 
which will act upon a lever in communication with the throttle 
valve for regulating the quantity of steam to be admitted to the 
under side of the piston, accor&ng to the speed required: the 
force of blow is regulated by the rocking motion of the treadle. — 
Mechanic^ Magagme, 


SATBTT APPARATUS FOB BQXLBBS. 

Mb. J. E. Fishbb has presented to the Society for the Pro- 
motion of Science, in America, a drawing of an upright tubular 
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Boilar, is the spi^r part of which is a chamber of hslf as ioch 
deep, through which the upper ends of the tubes pass loosely, 
leaving annular spaces arouna them. Into this chamber water la 
pumped firom below by a circulating pump, and forced downwsM 
through the annular spaces around the tubes, so as to keep the 
tubes wet, and prevent their becoming hot and superheating the 
steam. The intention of the device is to prevent the injury 
which frequently occurred in fire-engine boilers, 'when, for the 
sake of raising steam quickly, the water is purposely kept low, 
and the fire made as strong as possible ; in consequence of which 
the u{mer part of the tubes becomes lengthened by heat, and 
pushea into the tube sheets, and, after a few instances of such 
treatment, becomes leaky. 


STEAK AND MACHINEBT IN AOBICTLTUBB. 

The use of Steam and Machinery in agricultural operations is 
making progress, although there remains much to do ere this 
branch of manufactures will rival spinning and weaving by 
Steam-machinery. Mr. William Smith, of Woolston, Bletchley, 
has practised Floughing by Steam for eleven years ; and within 
the previous 12\ days to the date of bis communication he had 
worked 90 acres, doing the seeding into the bargain, and had 
thus taken advantage of the previous fine fortnight. The con- 
sumption of coal had been 6 tons 3 cwt., at 15^. per ton. “ Here 
am I,” he adds, “ at the end of this wet season, with the principal 
part of my wheat-seeding done, and the first planted coming up 
well.” 

The East Lothian Agricultural Society have passed a fonnal 
vote of thanks to the Rev. Patrick Bell, of Carmylie, Forfarshire, 
the inventor of the Reaping-machine, who has never received 
any’ benefit from his invention since, nearly forty years ago, he 
gained the prize of 50/. on account of it from the Highland 
Society. How great the benefit which his invention has con- 
ferred on British and American agriculturists can hardly be 
exaggerated. 

^ A new Reaping-machine, of English invention, manufactured 
by Messrs. Burgess and Key, is stated to effect a considerable 
saving of manual labour. It is a self-acting back-delivery reaper, 
and is described in the Haddingtonshire Courier. Instead of a 
man seated on the implement, rake in hand, to tilt off the 
sheaves, this important part of the work is done by the action 
of a “ clam,” moved from the driving-wheel, which raises and 
depresses the tilting-board at regularly recurring intervals, and 
lays off the sheaves, it is said, as neatly and evenly as if done 
by hand-labour. The raking is effected by a wooden reel of light 
construction, one of the fianges of which is toothed to catch the 
grain and press it firmly against the cutting-knives. The self- 
action necessitates no greater expenditure of horse-power, if as 
much, as in the case of the ordinary back-deliverers. By the use 
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of I of iridi dianuster, tlie mmces of one, two, or ilizoe 

iMMX«dxttg to the number of machines employed , on the 
^nld be set free for%ork of the harrest field . — MfcManieit 
MagiuHm, 

‘ 

.Qi^OTED mCCAYATOB. 

Axr iniproYed Es^avator has been introduced in Iowa, by "Mx, 
Bradley, m tha«^rking of which two plough-like shoYels are' 
propelled thw^h the earth, from 2 in. to 6 in. below the sur- 
moe, as TepOated by the foot of the driYer ; a huge roYolYing 
hoe comp down and takes the earth behind, u]p an inclined 
plane^d^n a long revolving apron or elevator, which carries it 
and upward, over we main wheels, tUl it is ' nearly 
. above the ground behind ; and there is another transverse 
^ron, adjustable to a rise or fall of any distance, which takes 
'' the dirt to wagons, or dumps it outside - the track. The whole 
is drawn by six or eight horses, cutting a trencdi 3 ft. wide at 
eadi advance ; and, if working at the full capacity designed, it 
will remove from three to four cubic yards of earth per minute, 
equivalent to ninety men. But if it attains to only one or two 
yards per minute it will be a great thing. 


ENGLISH GUNNERY EXPERIMENTS. 

In the Times, January 1, 1 867, appeared an elaborate review 
of the recent progress of Gunnery in England,* the details of 
which would occupy more space than we can spare ; but we quote 
that portion of the paper which enumerates ** The practical con- 
clusions to be regaled as established by English gunnery ex- 
periments:” — 

For actual perforation of iron-plated targets of modem con- 
struction heavy guns are ^uired, and as these must be capable 
of throwing a projectile with a high velocity, they must be strong 
enough to stand large charges of powder. 

The projectiles must be of hard material. Falliser*s chilled 
iron shot and shell are equal, if not superior, to steel, and frir 
cheaper. Shells should be so constructed that the bursting 
char^ may act in a forward direction ; their heads must be 
•solid, and the best form is the “ogival pointed.” 

With hard projectiles, the perforation is directly proportional 
to the “work” attained, and^nversely proportional to the diameter 
of the shot or shell. 

The resistance of wroi^ht-iron plates equally well made varies 
as the square of their thickness. Placing them at an angle to 

* TraanotlonB and Beports of the Bpedal Committee on Iron. Extracts 
from the Minates of the Ordnance Select Committee. Beport on varlonB 

Experiments carried ont onder the direction of the Ordnance Select Com- 
mittee relatiTe to Penetration of Iron Plates by Steel Shot, by Captain W. 
H. Noble, M.A., Boyal Artillery, Associate Member, Ordnance Bern Oom- 
tait^~^Iivceedt»gtqftlkSo$MAriifkrifInstUutioit, 



JOBOStAinOAL Aim Vti^fMVt ASM. JT 

the lise of fire diminishes the effect of the shot in the proportion 
of the sine of the angle of incidence to unity." 

l%e xesistanoe of plates to perforation is hardly effected hf a 
baiddng of wood simply, bat mnch incretised by a rigid backing 
of iron combined with wood, or of granite, iron, brick, dec., ma(£ 
of the shot’s effect being transferred to the backing, which Buffe>B 
proportionately. Iron-built ships with compact oak or teak hack- 
ly are stronger than similarly clad wooden ships ; the best form 
of backing being wood combined with horizontal plates of iron, aa 
in the Chalmera, Bellerophofif and Herctdea targets. PaUis^s 
bolts are found to be the oest for securing iron plates. 

An inner skin of iron is almost essential, for it not only 
renders the backing more compact, but prevents many splinters 
from passing into the ship. Every ironclad, whether built of 
wood or iron, should therefore have an inner iron skin. 
Laminated armour is much inferior to solid armour. 


BBSISTA^CB OF IBOK PLATB TO STEEL SHOT. 

Captain Noble has read to the British Association a very im- 
portant paper On the Penetration of Shot and Resistance of Iron- 
clad Defence,” in which he detailed the results of certain experi- 
ments on iron plates which had been made by the Ordnance 
Committee. The experiments were directed to the solution of 
the power of resistance of iron plates to steel shot, and, though 
they had been only partially carried out, enough had been done 
to prove that in the main penetration was the rule. The experi- 
ments had been made on 4^-inch and 6^in. plates, with shells 
and spherical shot, and it was proved that the plates might be 
perforated by heavy shot at low velocity, and by light shot at 
high velocity, while the latter was probably the more effectual 
agent. These results had been obtained by direct firing ; and in 
regard to the oblique firing, it was found that a mu^ greater 
force of shot was required to perforate. The difference between 
^t-iron and steel shot was markedly in favour of the latter, and, 
in fact, it was useless to employ cast-iron projectiles against 
armour plates. But PaUiser^s chilled iron was found to be as 
good as steel (the latter would only be used for shells). In regi^ 
to the power of shot, the pointed-shaped was found to be superior 
to both 'the flat and the hemispherical-headed shots. On the 
whole, the result of the experimenta which had been made was 
that iron plates could, as a rule, be penetrated by steel projectiles 
fiom a 12-ton gun, whether heavy at a low velocity, or light at a 
high velocity. 

* The oondusions which might be drawn from the whole of the 
experiments were — 1. Where it is required to perforate the plate 
the projectile should be of a hard material, such as steel or 
chilli iron. 2. The form of head best suited for the perforation of 
iron plates, whether direct or oblique, is the pointed orbicAl. 8. 
The best form of steel shell is that in which the powder can act 
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1mm 4^ ilie fbnn'^of a pointed orbicaL 4. When chilled iron can 
W of the best quality, it is almost if not quite as effective as 
afeeljer solid shot, and where the projectile can perforate with 
ease chilled shot is more formidable than steel, as it enters 
. the ship broken up, and would act as grape. 6 . To attack well- 
built ironclads effectually the guns should be, if possible, not 
. under 12 tons weight and nine inches calibre, fi^g an elongated 
projectile of 260 lb., with about 40 lb. of powder. 6. When the 
pMgectiles are of a hard material, such as steel, the perforation is 
directly proportionate, and the “work” in the shot is inversely 
proportional to the diameter of the projectile, and it isimmateriu 
whether this “ work ” be made up of velocity or weight within the 
usual limits which occur in practice. 7. The resistance of wrought- 
iron plates to perforation by steel projectiles varies as the square 
of their thickness. 8. With a plate at an angle, diminishes the 
effect as regards power of perforation in the proportion of the size 
of the angle of incidence. 9. The resistance of wrought-iron 
plates to perforation by steel shot is not much, if at all, increased 
by backing simply of wood — it is, however, much increased by a 
rigid backing, either of iron combined with wood or of granite, 
iron, bricks, &c. 10. Iron-built ships, in which the backing is 

composed of compact oak or teak, offer much more resistance man 
simuarly clad wooden ships. 1 1. The best form of backing seems 
to be that in which wood is combined with horizontal plates of 
iron, as in the Bellorophon, Hercules, and Chalmers target. 12. 
An inner iron skin is of the greatest possible advantage. It not 
only has the effect of rendering the back more compact, but it 
prevents the passage of many splinters which would otherwise find 
their way into the ship ; therefore, no ironclad, whether iron- 
built or wooden-converted, should be converted without an inner 
skin. 13. The bolts known as “Palliser bolts” are the best for 
securing armour plates. In these bolts the diameter of the shank 
is reduced to that which it is at the screwed end. The author of 
the paper preferred the English punching system of high charges 
with small shot to the American rocking system of heavv shot 
propelled with low charges, on the ground that by the lonaer 
memod a ship might be sunk or some vital part injured, in much 
less time than would bo required to destroy her by the American 
system. 

This p^i^ vas followed by one by Capt. D. Gallon, R.E., 
“ On the Chalmers Target.” This target may be understood by 
looking upon it as a beam in which the top flange is the front 
plate, the \x)ttom flange a thinner plate behind, these two flanges 
being kept apart by means of a web of plates at right angles to 
the flanges. These intermediate plates are supported laterally 
by layers of wood, to prevent their breaking. The author stated 
that &e results of the experiments made by the Iron Plate Com- 
mittee had been most successful, and showed that the principle 
wascorrect. 



XBOHAFIOAL AITB tTSBFXTL ABI8. 

A diseassion followed the reading of these two papers. The 
Marquis of Lorn, responding to the appeal of the President^ stated 
that he had an opportunity of examining the American slup, 
JDonderberfff during her construction, and found her a very for- 
mi^ble vessel. She was a broadside ship, completely protected 
both above and below her water-line. Her plates were solid, five 
inches thick. She had only one fighting-deck ; and, in consequence 
of the peculiar form of her build, her broadside was on an inclined 
plane. 


NEW SYSTEM OF OBDNANOE. 

Mb. W. D. Gansfobd has described to the British Association & 
newly invented System of Ordnance. The projectile thrown by the 
proposed gun is a sharp-edged disk, formed by the junction, at 
the basis of the frusta, of two equal and similar cones. Each 
firustum is half the height of the original cone, and each cone is 
one-third its base diameter in height. Consequently, the major 
is three times the minor axis. The disk is fixed in an upright 
direction, and the rotation is upon the minor axis. To propel 
this projectile a gun is used, which internally consists of two 
parts, a chamber for the powder and the barrel or receptacle for 
the shot. The barrel is very short, so that, when loaded, the 
front of the disk is level with the mouth of the gun. Direction 
is given by the close fitting of the sides of the barrel to the disk, 
rotation by a pin passed through the barrel in a horizontal direc- 
tion, in its lower part-, so as to take hold of a notch cut in the 
edge of the disk. It is thus evident that the disk, on leaving the 
gun, will acquire a rotation equal in sjKiod at the mouth to the 
spe^ of the disk itself where it touches the catch. By putting 
the catch nearly under the centre of the disk, a spe^ of rotation of 
the periphery nearly equal to the initial velocity of the projec- 
tile would be obtained. As, however, much less than this will 
suffice to keep the axis of the disk at right angles to its line of 
motion, the catch is placed further back, and offers but little re- 
sistance to the exit of the projectile. Thus an efficient rotation 
is obtained without friction : and from the absence of friction 
great initial velocity is obtained; and the recoil being small, 
from the same reason, large charges of powder may be used. A 
long maintenance of the velocity is insured by the shape and 
rotation of the disk, which is more adapted for retaining its 
velocity than a conical or bolt-shaped shot. The recoil is small 
from the absence of friction, which in rifled guns amounts to 
from one-third to one-half the power employed. In the proposed 
gun the only recoil is that due to the simple propulsion of the 
shot. An experimental gun has been made on this principle, 
throwing a shotof 4 lb. 2 oz. The charge used was one-eleventh, 
or 6 oz. of powder. The first shot was fired from H.M.S. Cam- 
bridpet the gunnery ship at Devenpmrt, at the target in the creek, 
a distance of 1,000 yards. The rotation was perfect, and Uie, 
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t ^tisfedon The gim was again fired from Bfmesaad, 

Befonport, and gave a range of 2,000 yards first grase with the 
•Mtut duuge. &d the construction of the gun allowed a heavier 
*ckuttp of powder, no doubt a much greater range would have been 
obtauied. Further experiments were prevenM by the cracking 
ol the gnn at the mua^. 

nCPBOTED OUN-STOCXS AMD LOCKS. 

Hn. James Guaham, Wallace Foundry, Dundee, has introduced 
a spiral spring instead of the ordinary lock of a gun. This 
spring consists of a coil of steel wire, pla]^ in what is called the 
wwall of the stock. One end of the spring is secured to the 
breech-piece, and the rod of the hammer passes through the 
centre of the spring and draws back the other end. The hammer 
is kept at h^-cock or full-cock by a catch, which passes 
through a vertical round hole in the breech-piece. When the 
trigger is drawn back, it forces up the catch and relieves the 
himmer ; and the catch is made in such a manner that the ham- 
mer cannot be relieved at half-cock, although the trigger be 
drawn. In this gun the hammer does not fall on the nipple in 
the ordinary way. The nipple is placed horizontally in ^e end 
of the barrel, and on the spring being relieved the hammer is 
propelled straightforward upon the cap. By this means, it is 
T)eiroved, the ignition of the powder will be more certain and 
instantaneous, and that, as the hammer must strike the nipple 
fair on the end, and the stroke being on the end of the barrel, 
^here will be less chance of putting the gun off the line. One 
great recommendation of this new spring is, that ther^ would be 
a great saving in the expense of the conbtruction, as the spring 
would not cost more than a penny ; and any person could replace 
an old spring by a new one in a few minutes. 


STEEL GXTN-BAUBBLS AIH) ORDNANCES. 

Tji||||an-barrol8 in ordinary use are formed by bending a flat 
stri^^rgun-barrel iron into a cylindrical shaiio, and welding the 
two edges. The welding of steel is, however, so nice an operation 
that no means of effecting it on a large scale can ever be 
depended upon, and as all attempts to produce a good barrel by 
casting have failed, and boring is so slow and costly, a new and 
less expensive method was a great desideratum. This, it is 
claimed, has been achieved by Messrs. Deakin and Johnson, as 
the patentees of an entirely new process of manufacturing Steel 
Tubes. It is based on sound metallurgical, but, at the same 
time, very simple princi^es. Mr. Deakin is the senior partner 
in the firm of Messrs. Deakin and Dodd, of the Monmer-lane 
Lponworks, near Willenhall, in South Staffordshire ; and Mr. J. B. 
Johnson, the other patentee, is well known as a manufieuiturer of 
soils, having supplied those with which John Brown and Co., of 
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tb6 Adas' Works, Sheffield, havs sricoeeded in xdlliiig the great 
armour-plates for wUch they are fhmoiifl. 

l^e maniiihctiire of gun-barrels by the ne^ process has been 
^ g>ing on for some time at works at Bradley, not far from 
' Wolverhampton, and may be briefly described. A round bar of , 
Bessemer steel is cut into lengths, which are heated in an ordizi^ 
itimace. The short, round block is then put under a vertical 
punch of considerable power, which is worked by steam, and a 
hole punched through it — an operation which requires onl^ a few 
seconds. The perforated blo(k is allowed to cool, and is then 
carefully examined to see whether any cracks appear on the outer 
sur&ce. The expansive force required to pierce a hole through 
a solid lump of steel necessarily subjects its outer particles to a 
severe strain, and is sure to develops any inherent defect, whether 
arising from faults in the matenal or unskilful workmanship. 
Should any external cracks appear, they are carefully cut out 
with a chisel if shallow, and if they penetrate deeply, the block 
is rejected. Thus the flrst operation applies a most severe test to 
the metal. A piece of steel which can sustain without a flaw a 
force sufficient to punch a hole through it will not give way from 
the qxplosion of any charge of powder to which as a gun-barrel 
it can ever be submitted. The steel barrel having thus been 
perforated, requires only elongation and reduction in thickness. 
This is effected by heating it and passing it through a succession 
of grooved rolls, with a mandril in the hollow of the tube, when 
it is ready for the lathe. 

Barrels made in this way have been tested at Enfleld, in the 
Small Arms Manufactory of the United States Government at 
Springfield, and at Li^ge ; and in each case the testimony has 
b^n very strong in their favour, no barrel having been burst by 
the severe tests applied. It may be observed, too, that the 
existing machinery at these places is applicable to the new 
barrels without any alteration whatever. The result is, that a 
steel barrel of admirable quality can be made at a cost not 
exceeding that of an ordinary welded iron barrel, and frw the 
nature of the machinery employed the production cawRRj^;^- 
definitely increased in a short period, which cannot possiH^&e 
the case with bored steel barrels, as the machinery for them must 
take a long time to construct, while the production, when the 
necessary appliances exist, must be slow. It is not necessary 
entirely to perforate the block of steel, and barrels are rolled 
with a solid lump at the breech end for loading at the muzzle. 

The inventors, however, by no means limit the application of 
their patent to the production of gun-barrels. It is being 
employ in the fabrication of ordnance of the largest calibre by 
Jonn Brown and Co., of the Atlas Works, Sheffield, who have 
obtained a licence from the patentees. They have provided very 
powerful machinery, by means of which it is found practicable to 
perforate a block of steel large enough to roll into a tube of the 
greatest diameter required for a gun. By producing a series of 



ion«d out to a thi^eM irlddk wiU' 
stzen^ of the metal being deTelofied by 
' Uii^tdatioiit laud fitting one tube upon another, it ia bwered 
" €b^t b gun will be formed fhr aupenor in strength to any yet 
. 'fikade. 

Ihe invention has been secured by patent in this country, in 
the United States, and in almost every country in Europe. — 
Abridged from the Timea» 


BBASS FIELD-OUir. 

At Shoeburyness, Bomevery interesting experiments have been 
made with a brassField-gun of position, propose by (General Lefroy. 
This is an ordinaiy 23'pounder brass gun, bored out to a calibre 
of 6*3 inches, and rifled in three plain grooves to within three 
inches of the bottom of the bore, and having a slow pitch or turn of 
once in the length of the bore. The gun thus converted is made 
capable of throwing a 64 lb. conical shot or shell. With a charge 
as low as 2 lb. 8 oz. of powder it threw this tremendous projectile 
a distance of more than 1,200 yards with the most beautiM 
precision. The value of the improvement is, that with a gitn of 
only the weight of a 32-poundep to move, a 64 lb. shell can be 
thrown from it to a distance with precision. Such a weapon, 
even if used only as a gun of position, would bo invaluable for 
field service. As yet it has not been thoroughly proved, but as 
far as the tests have gone they have been eminently satisfactory. 


CAST-IBON GUNS. 

In the Report of Commander H. A. Wise, chief of the Bureau 
of Ordnance of the Navy Department in America, it is stated that 
during the recent rebellion the cast-iron smooth-bore Ouns of the 
navy endured all of the severe service to which they were sub- 
ject^, and proved their excollonco everywhere and under all con- 
ditions of actual war. Not a single gun of the Dahlgren system 
burs^^ematurely ; and none of the 15-inch guns, even when 
fiwd with their heaviest charges, ever failed, except in the 
case of two or three which had their muzzles ruptured by the 
premature explosion of shells — the body of the gun even then 
maining uniiyured. For the ordinair warfare of wooden ships 
against each other, or against forts, these smooth-bore guns are 
undoubtedly the best of their kind ; while the practice at the 
test battery against armour-plating shows that even tbe 11 -inch 
at dose quarters is capable of piercing any thickness cf of 
Bted with which the sides of an ordinary cruiser, intended to 
keep the seas, could be covered with safety, and this without any 
danger of rupture from the use of increased charges, unless 
the ^ has Wn very much weakened by previous service.— 
MeDhamed Jif^anne. 
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Iir 1j$ Nor^ described the inyenttoiii bj IL Chsirles Benwrd, 
of a light €lat| impenetrable to mnskelzjr. In a trial inM e 
st theBelgiah National, a caTi^ carbine was chaig^ with 
three graikimes and a-half of powder, and the conical o(r£>nnance 
ball fbr that arm. The carbine, aft^ having been tested and 
regulated, was placed upon a stand nointed at the level of the 
breast. M. Bernard, placing himself at the distance of 100 
mitres, commenced by taking ofPhis coat, and showed that between 
his breast and his capote there was absolutely nothing but his shirt 
and his waistcoat. He then put on his capote^ which is a flowing 
garment falling to the ground, and covert his head with a st^ 
casque. The shot was then flred. The public were greatly 
moved when thev appeared to' see M. Bernal stagger and fidl. 
HappUy, he had only made a false step in stooping to pick up 
the ball, which had struck him a little above the waist and to 
the left side. The ball, deadened against the stuff, had fallen 
at his foot, and he came running towards us to show it. At 
a short distance he threw the ball to the marksmen, crying to 
them not to approach. Not yet having taken out a patent, M. 
Bernard absolutely refused to let the garment be examined by 
which he obtained so marvellous a result. The 'ball was only 
slightly beaten out of shape, and bore on its point the impress of 
the stuff. The inventor offered to renew the experiment ; but, in 
presence of the result obtained, those present declared a new 
experiment unnecessary. The coat is said to weigh very little, 
so that there can be no objection to it on the score of burden- 
someness. 


TEE NEEDLE GX7N, AND THE SKIDEB-ENFIEIiD. 

The history of the invention of this formidable weapon has 
furnished a strange chapter in many a journal during the past 
year. As in most cases where celebrity is attained, the claim to 
the invention is disputed; and, possibly, each claimant may be 
entitled to share the merit. Our first object is, however, to 
describe the invention itself; and this we proceed to do, from a 
carefully written memoir which has ap^red in the Illustrated 
Lond<mNev}8i Jnly 28, 1866, where the Needle Gun is attributed 
to an Englishman, as follows : — 

The firot patent for the needle gun was taken out in 1881, 
by^ Abraham Adolph Ifl^ser, of Kennington, engineer. The 
oqgmijlidM had reference principally to the method of igniting 
^e chii%s — ^fhe detonating powder is attached to a wad placed 
in front (» the powder and behind the projectile : the needle, being 
struck forward through the powder-chamber, discharge^ the 
fhlminate, and ignites the powder in front of the charge, instead 
vd behind ;tf as in the -ordinary perciusion gun. Moser's 
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admit oi tktattost strength of the metal being developed by 
manipulatiQn, and fitting one tube upon another, it is believed 
that a g;iin be formed far superior in strength to any yet 
made. 

The invention has been secured by patent in this country, in 
the United States, and in almost every country in Europe. — 
Abridged from the Timee, 


BRASS FIBTiD-OTTN. 

At Shoeburyness, some very interesting experiments have been 
made with a brassFi eld-gun of positi on, propose by General Lefiroy. 
This is an ordinary 23-poundor brass gun, bored out to a calibre 
of 6*3 inches, and rifled in three plain grooves to within three 
inches of the bottom of the bore, and having a slow pitch or turn of 
once in the length of the bore. The gun thus converted is made 
capable of throwing a 64 lb. conical shot or shell. With a charge 
as low as 2 lb. 8 oz. of powder it threw this tremendous projectile 
a distance of more than 1,200 yards with the most beautiful 
precision. The value of the improvement is, that with a gun of 
only the weight of a 32-pounder to move, a 64 lb. shell can be 
thrown from it to a distance with precision. Such a weapon, 
even if used only as a gun of position, would bo invaluable for 
field service. As yet it has not boon thoroughly proved, but as 
far as the tests have gone they have been eminently satisfactory. 


CAST-IRON GUNS. 

In the Report of Commander II. A. Wise, chief of the Bureau 
of Ordnance of the Navy Department in America, it is stated that 
during the recent rebellion the cast-iron smooth-bore Guns of the 
navy endured aU of the severe service to which they were sub- 
iected, and proved their excellence oi erywhere and under all con- 
ditions of actual war. Not a single gun of the Dahlgren system 
burst porematurely ; and none of the 1 5-incb guns, even when 
fired with their heaviest charges, ever failed, except in the 
case of two or three which had their muzzles ruptured by the 
premature explosion of shells — the body of the gun even then re- 
maining uninjured. For the ordinaiy warfare of wooden ships 
against each other, or against forte, these smooth-bore guns are 
undoubtedly the best of their kind ; while the practice at the 
test battery against armour-plating shows that even the 11-inch 
at close quarters is capable of piercing any thickness of jiqtf 
steel with which the sides of an ordinary cruiser, intended to 
keep the seas, could be covered with safety, and this without any 
danger of rupture from the use of increased charges, unless 
the gun has been very much weakened by previous service.— 
Moohpm/od Magamne, 
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AK CTV P Jj r MU BM GOAT. 

Ix Le JTo^ is described the inyention, by M. Charles Bernard, 
of a light Olat, impenetrable to musket^. In a trial made 
at the B^giah iHr hiatiollal, a can^ carbine was charged with 
three grammes and a-half of powder, and the conical ontonnance 
ball fbr that arm. The carbine, after having been tested and 
regulated, was placed npon a stand pointed at the level of the 
breast. M. Bernard, placing himself at the distance of 100 
mitres, commenced by taking off his coat, and showed that between 
his breast and his capote there was absolutely nothing but his shirt 
and his waistcoat. He then put on his capote^ which is a flowing 
garment falling to the ground, and covert his head with a stem 
casque. The, shot was then flred. The public were greatly 
moved when they appeared to‘ see M. Bernard stagger aim fall. 
Happily, he had only made a false step in stooping to pick up 
the ball, which had struck him a little above the waist and to 
the left side. The ball, deadened against the stuff, had fallen 
at his foot, and he came running towards us to show it. At 
a short distance he threw the ball to the marksmen, crying to 
them not to approach. Not yet having taken out a patent, lUC. 
Bernard absolutely refused to let the garment be examined by 
which he obtained so marvellous a result. The *balL was oidy 
slightly beaten out of shape, and bore on its point the impress of 
the stuff. The inventor offered to renew the experiment ; but, in 
presence of the result obtained, those present declared a new 
experiment unnecessary. The coat is said to weigh very little, 
so that there can be no objection to it on the score of Wden- 
someness. 


THE NEEDLE GUN, AND THE SNIDEB>ENFIELD. 

The history of the invention of this formidable weapon has 
famished a strange chapter in many a journal during the past 
year. As in most cases where celebrity is attained, the claim to 
the invention is disputed; and, possibly, each claimant may be 
entitled to share the merit. Our first object is, however, to 
describe the invention itself; and this we proceed to do, from a 
carefully written memoir which has appeal in the lUustrated 
London Newa^ July 28, 1866, where the Needle Ghm is attributed 
to an Englishman, as follows ; — 

The first patent for the needle gun was taken out in 1831, 
by Abraham Adolph Ufoser, of Kennington, engineer. 
origmi^'idea had reference principally to the method of igniting 
the chaiige — the detonating ^waer is attached to a wad placed 
in front (H the powder and behind the projectile : the needle, being 
Btmck forward through the TOwdeivchamber, discharges the 
ftilminate, and ignites the powder in ftont of the charge, instead 
of behind it, as in the 'ordinary jpercussion gun. Mosei^s 
drawings shoW the applications of this principle te a musde- 
loaderand a cartridge containing an ebngated bimet for amusket. 
o 
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■■'■^4^''^ tAm his foitcQld in ProABia, where hie plan was ezjjjBrir ^ 
, wit)^, and eventoally adopted, with yarioas modi fle a t ions ^ 

l|aid.improyemeat8 suggestedhy 1 ^ 786 , a gonniaher, of 
^ whom the hieech-loading arran^ment was* applied in 1885. 

, 1%e ^ was dednitiyely introduced in the Prussian service hi 
1848. The mechanism at the breech of the ^;un yery much 
* resembles the ordinary bolt of a i^treet-door, and in the same way 
has a large prcjecting knob or handle, by which it is moyed into 
or out of the grooyed catch which fastens it. In the body of this 
holt, the anan^ment for cocking and discharging the needle is 
enclos^ and tms part of the contrivance is extremely simple. 
Pive pieces, including the needle and spring, serve the ofBce of 
the fourteen pieces employed in the ordinary gun-lock and 
burner ; and these five are so arranged that they can be taken 
apart, and cleaned by the soldier in a few minutes, without the 
use of any tools but' his fingers ; or the breech-piece can be 
entirdy removed, and the gun rendered useless, if he is compelled 
to abandon it to the enemy. A better notion of the nature of the 
mechanism maybe obtained by examining the interior of an 
ordinary child's toy-gun, in which the spiral spring which fires 
the wooden pellet, and the method of maintaining it and dis- 
chamng it % the direct action of the trigger, are precisely 
similar to the lock of the needle gun. The cost of the gun was 
only d4s. 9d. English. In 1850, several rifies on this model 
. were made at the government factory at Enfield, and condemned, 

, partly from the supposed danger of having the fulminate in the 
cartndge, but mai^y from the escape of gas round the nee^e. ' 
It did not, however, occur to the authorities to inquire whether 
this defect existed to the same extent in the l^ssian arm. 
Various improvements have been made in the Frussion weapon ; 
but in aU the various patterns, the principles of Moser's invention 
are retained in the position of the fulminate and the elongated 
^^)jectile. In the cartridge a new and very doubtful principle 
IS, however, introduced. The buUet, which fits into a pasteboard 
eahotf or shoe, containing the fulminate to be explo^d by the 
touch of the needle, is o^e so small that it does not tottch the 
barrel in its passage through it, the rotation of the rifliim l^ing 
communicate by the sabot only. Thus perfect deanlmess is 
ensured, absence of leading (as the bullet never touches the 
barrel!, and of fouling, since the barrel is wiped clean during 
each discharm by the pasteboard case. The powder idso serves 
to extract we exploded cartridge-case, avoiding the separate 
mechanism generally employed for this purpose; but these 
advantages, undoubtraly great, are obtoined at the sacrifice of 
accuracy. The Prussian needle-gim will not compare with the 
muzsle-loading Enfield for precision to 600 yards, and its 
maximum of efficiency, even gainst m&Mses of troops, is 700 
yards, the Enfield heii^ effective at 900. In short, in this ann 


the mamtetnre ie qmxSknemt wldeh the pxQgrew of ^kruMnamaj 
lielp, to teidi us is likely to prove of supe^ importance in 
jiiodm vmzfiure. In theoonrexted Enfield rifie we hate sno- 
ceeded in obtaining the same xapiditj, with increased solidity, 
8^ rnnic^ greater aocuia^. 

The cartridge was said to be so great a secret that it conic 
6nly be manufactured in Prussia ; but this was untrue. When 
first introduced, the smaller diameter of the bullet, which 
would escape any but very accurate measurement, was a secret ; 
as also the composition (u the percussion powder, which, in the 
Prussian cartridges, remains unchanged after fifteen years, 
though the usu^ fulminates deteriorate rapidly. There is 
no novelty in the composition of the powder, which is generally 
the fhlniinate of mercuiy intimately combined with meal gun- 
powder ; but it is mixed with coUo^on, and moulded into the 
cartridge whilst moist. The collodion adds nothiuj^ but com- 
bustible matter (a^-cotton^ to the mixture, and it forms an 
impervious varziisn, preserving its contents ^m alteration by 
time or temperature. The conversion of the Enfield musket 
beix^ decided on, experiments with various plans showed con- 
dusively that the cartridge which contained ignition was in 
gnmciple the best plan, and the choice fell upon the Snider. 
We nm not detail the conduct of the government to the poor 
inventor, Jacob Snider, which has been so strongly condemned. 
Meanwhile, the Ordnwce Committee resolved to employ the 
skill of its own officers ; and, with the improvements of Colonel 
Dixon' in the mechanism of the arm, the special ammunition 
contrived for it by Colonel Boxer, of the Boyal Laboratory, at 
Woolwich, our troops will, by next April, be armed with a 
breech-loading weapon which is really equal to that possessed 
by any army in the world. 

This rifle possesses the advantages of being simjde, safe, 
cheap, non-capping, and little liable to get out of order. More- 
over, it does not require such a reduction of the stock as to 
destroy the efficiency of a weapon which, for military purposes, 
is required to act as a pike as well as a firearm. The arrange- 
ment is as follows : — portion of the upper side of the breach 
end of the barrel is cut out for |he admission of the cartridge. 
This vacant space is closed after loading by a lump of steel-— 
the “breech-stopper” or “breech-piece” — ^which hinges upon 
one side of the barrel, and forms a false breech, against the 
face of which the back end of the cartridge rests ; the barrel is, 
in fact, shortened to this extent. A plunger or piston transmits 
the blow of the hammer through the stopper to the cap of the 
eartridge, which is withdrawn after firing by a little instrument 
which forms part of the stopper. The cartridge is on the 
“central firo” system, the chief novelties being the case imd 
bullet. As regaw the former, the object has^ been to provide 
.a case which shall uncoil or \mwind to a certain extent on dis- 
charge. The bullet is a combination of various oonstroctionsi 
c2 



j but pirodndiig together a pi^aetlle «f 4 
' 4ifflSedT6 eharact^. It has the genem fiozm anA 
of the Eafleld rifle bullet, irith Its hollow baee 
f lM&ed dav it has the cannelures which originally 

^ibaraeterised tne Tamisier and the Minii bullets ; and the wood 
^ug in the head to which Mr. Metford and Mr. '^itworth ntiiy 
lay some ^im. The cartridge is perfectly imperrions 
to moisture; it is safe, not liable to lead or fou; it admits 


of about 14 rounds being fired in a minute ; and it shoots from 
20 to 26 per cent, better than the serrice Enfield ammunition. 

We have already mentioned one English claimant to the 
invention, to which has been added the following. Mr. John 
Hanson, of Folly Hall, near Huddersfield, states in -the Leeds 
Mercwyt that the so-called Prussian needle gun is an English 
inrention. Mr. Hanson states himself to be the inventor the 
pirn, but not having the opportunity of bringing it out, he gave 
it to a townsman of liis, Mr. Wm. Q-olden, gunm^er, of Hudders- 
field, who patented it, and made some of the gims. Th^ were 
but rook guns, of small ran^. The specifications of l&olish 
patents find their way abroad ; and, in consequence, Mr. Gmden 
received an order fiom the King of Prussia for two of his ]Mtent 
needle guns. They were duly sent to hk Miyesty, throu^ his 
Ambassador in London, as tnree letters of correspondence, with 
the large Prussian seal upon them, now in the possession of Mr. 
Golden, will testify. This is how the needle gun got into Prussia. 
In two years after, this gun, with some little modification, and 
made laiger for military purposes, was introduced into England 
as the Prussian needle gun. It was exhibited daily at the 
Polytechnic Institution, and caused a ^eat sensation. Happen- 
ing to be in London at the time, Mr. Hanson went to see it, and 
was astonished to see his needle gun there— not the identical 
gun sent to Prussia, but on the same principle. The young man 
who exhibited it said it was not known who was the inventor, 
onfy it was a Prussian invention. After inspecting the specifi- 
cation and drawing he said the patent and the gun he was 
exhibiting were identical. 

The invention of the needle gun has been claimed by the 
Prussians, the French, and the Belgians. According to the 
Prussians, Nicholas Breyse* proprietor of large establishments 
of firearms at Sommerda, a small town near Erfurt, presentod 
this gun to the King in 1844 ; some years af^ it was intioduc^ 


* Brejse Is described as one of the workmen of Patdy, at Paris, who had 
constmcbed on experimental gnn, in which Dreyse took great interest. In 
183} he left Paris and establidied himself in his native town as an mgtnew 
an’d Ironfonnder ; in 1834 he set up a manufactory for perousslon caps; 
which caps he improved by the invention of the copper Interior lining; 
this snpiuanted the old ooating of vamidi, and for it he obtained a 
patent and neoial ^vileges. This bnsinesB brought Dreyse into ofllalal 
oonnecdon with the Prussian Ministry of War, and, taking advantage the 
oooasion, he was not tong in sosHjieBting plans for the improvement of his 
popntry*s armaments. 



into tlU»iegimiBnt8 of the and for jbwdre jmn ithaeheea 
in niw' in the vhole amj (in^try, oaTalz^, and engineera)/ 
In 1848, when the Berlinese attacked the anieiial, they managed 
to get h^d of a dozen of these gnns ; and in 1860 one of ttuse 
Tegpy guns is said to have been exhibited at Paris at the shop of 
a marchand d’armes. In 1849 the needle gon was need in the 
Gland Duch}[ of Baden, where it made great havoc among the 
ranks of the insurgents. 

Others attribute the invention to a M. Bescoutures, an old 
member of the Polytechnic, and brother of M. Descoutures, 
Advocate-General of the Court of Paris. It is said that M, 
Descoutures presented this gun to the Emperor, who was struck 
with its advantages, and charged Colonel, now General, Fav4, to 
make experiments ; and that Sie same having proved successful, 
the Emperor placed it in the special armoury, and even proposed 
to give it the name of Fitsil Napolion. The first objections to 
its employment were made by the Minister of War. The com- 
missions and sub-commissions formed to examine it agreed in 
the advantage which it possessed in point of quickness, but at 
the same time reported that the rapidity of the firing heated the 
gun, and soiled the breech. Their principal objections, however, 
were : — 1. That the weakness of the butt end was iiyurious to the 
handling of the bayonet. 2. The rapidity of the fire rendered 
the carriage of cartridges difScult both for the soldier and for 
the ammunition wa^n. In cons^uence of these objections, 
M. Descoutures is said to have carried the invention to Prussia, 
where it was, with some improvements, adopted. 

A writer in one of the Bel^an papers says : “ There were at one 
time several sorts of breech-loading needle ^ns, but of all these the 
essential point, that upon which the invention is based, is the igni- 
tion of the cartridge by the prick of a needle ; and this discovery 
is neither French nor Prussian, but is due to the celebrated gun 
manufacturer, Joseph Montiguy, who dwelt in Brussels from 
1818 to 1835, and who, in 1832, invented the first breech-loading 
gun ignited by a needle. Montiguy likewise invented a breech- 
loading cannon, to which he also applied his system of i^ition 
^ the needle. His invention was submitted to the Belgian 
Government, who, however, refused to entertain it. In 1834 the 
CSzar propos^ to Montiguy to proceed to St.* Petersburg, in order 
to mf^ke a trial of his system of bouches h feu. He accordingly 
set out in 1835, and constructed at the arsenal at St. Petersburg 
some 24, 18, 12, and 6-pounder8, and howitzers of ten cwt, all 
of which were breech-loaders and ignited by a needle. The 
trials were very successful, but the h^ids of the artillery depart- 
ment were also obstinate, and imbued with old and false ideas, 
and Montiguy was so disappointed that he died of grief in 1846.’* 

Thecartrid^ is compost of two parts — namely, the charge of * 
po^er with the conical bal^ and the ZXmdsmegd, a little piece 
of card with two cavities, in the middle of which is the tin- 
der, called the ZXmdpUle, Whoever may have been the original ' 
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nCFROVBl) BBEBCH-LOADINO SIBB-ABM. 

1£bs8B8. Sbabs & Huivt have j^tented a gun, which is stated ' 
to be an improvement on the cdebrated F^sian needle gun, 
and applioame to all kinds of military and naval service. It is 
stron^y recommended for sporting pulses in India, Africa, 
&0., and also for deer-stalking in the Highlands. An im^rtant 
feature in its construction is the great ease and facilitj in 
loading and firix^, it being possible to effect the same fr^m 
four to six times in one minute, if necessary, and without any 
alteration of its position after firing ; an object of paramount 
in]iportance to a nfieman, who thereby need not remove his eye 
from the object. Its range is equal to that of a^ gun in existence, 
while its accuracy is not to be surpassed. The escape of m, 
BO painfully present in breech-loading arms, and which in met 
has^therto t>een the great drawback to their general adoption, 
is imthis weapon entirely prevented, and consequently its fbree 
and penetrating power greatly augmented. The recoil is scarcely 
perceptible; the gun may be fired many hundreds of times 
without foi^n^. The simplicity of construction consists in its 
having fewer pieces than any other gun ; it can be taken asunder 
and again put together in less than one minute, without any 
implement whatever ; and, should occasion require, may be ren- 
der pe^ectly useless to an enemy. Another advanta^ con- 
nected with this gun is, that with every one a complete instru- 
ment for cartridge-ma^ng is provided, thus rendering the 
possessor independent of the annoyance, so much compmined 
of, in the supply of ammunition. The cartridge is most easily 
made, and a licence can be granted by the patentees to any 
purchaser of a rifle for, his own use. 

To be obtained of Mr. Sears, 49 Myddelton Square, Idington ; 
and Messrs. Potts & Hunt, gun manufacturers to Her Miqesty*s 
' Honourable Board of Ordnance, &c., 33 Leman Street, White- 
ohapel. _««. 


XBW BBBBCH-LOADINO ITEBDUI BIFLB. 

Mb. T. Wilson, of Birmingham, has invented a new Breech- 
loading Needle Bifle, which in many respects is a great improve- 
ment upon the Prussian needle gun. The entire mechamsm is 
endosed in the r^ of the ba:^l, and is never exposed to wet 
or accident either in its closed or open condition. The Prussian 
and most other needle guns we have seen have many weak points, 
and among others are much exposed to injmy when open for 
loading, in the new gmi there are no prqjecting parts, and, 
therefore, there is no liability to injury in this respect. The 
gun, moreover, requires but two movements for opening and 



ua. ■'^0- 


MiM(i ^ IwMdi, which «m thcmsclTW 9C rim^le «iid vapid; 

aoccndiii^ to the iziTBatar, the arm can he Iom^ and iired^ 
twenty twee sa the minute. Another great advantage in this 
gnn is that the mechanism in closing the breech carries the. 
cartridge into its chamber, and there being neither lodL, hammexv 
nor extractor required in the gun, it is necessarily of very simple 
construction, and can be made new at a less cost than, the 
ordinary Enfield rifle. By a very simple alteration, and without 
additional cost, the gun can be made to fire the Snider cartridge 
pr any similar ammunition. — MicAanios^ Magagine, 


MBW FBVSSIAK WAS WBAPOmS. 

Hibs. T 02 Y' Dbbtbe, the inventor of the needle gnn, hM 
complete several new weapons, said to surpass the old ones in 
many respects. The first is a Bifle entirely of iron, with a semi- 
circular hook where the butt-end ought to be. By the shoulder 
fitting into this horse-shoe like termination, the aim is consider- 
ably steadied, an advantage of no small moment for ordinary 
shots, especially in the thick of the battle. The barrel^has a 
coating of some comTOsite substance to prevent its scorching the 
fingers after several discharges. It is 3 lb. lighter and 7s. cheaper 
thw the present needle gun, can be fired eight times in a minute, 
and, in the hand of an experienced marksman, hits a man at a 
thousand paces. In addition to this one we have another sp^- 
men, &om the hands of the same ingenious gunsmith, looldng 
exactly like the first, only that the ba^l is a bttle more bulky, 
and the bore proportionately wider. The projectile belonging 
to this latter gun tells at a distance of 1,600 paces, an(C by 
bursting into eight pieces at the moment of striking, approaches 
in its effects the defi[^y execution done by the mbdem grenade. 
Ammunition wagons are easily exploded by it as by shot thrown 
from a cannon ; and, as its weight admits of its being carried by 
men of ordinary strength, it is this rifie to which, in the eyes of 
its originator, ought to be accorded the palm. The internal 
mechanism of both new rifies is that of the needle gun in an 
im^ved form. 

But a still more remarkable instrument for the prompt and 
artistic transference of an animate being from the state of life to 
that of death than any of the foregoing has, simultaneously with 
them, left the famous workshop at Sommer^. This is a Breech- 
loading Double-barrelled Cannon, with ammunition chest inserted 
between the two tubes, and semi-circular hooks, such as before 
described, fixed at the end. No more than one man is needed to 
work each barrel, the ammunition being propelled towards the 
gunner by a sim^e process, and each falling into its allotted 
place directly the valve is removed. Each barrel fins off mi 
avezaM four shqts a minute, the two toother accordingly dic^ 
charging eight in that space of time. The few who have seen 
the new instrument in operation speak of the effect, both morally 
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o(mtinium8T(^^asflom«tl^ 
pS^M of cufibront calibre oomapond- 

S-]}oiUider(ti and 6-ponnders of the ProBeiaa aerviee. ^ 
inqjectile shot from the heayier sort waa seen to pene- 
4Ui iron plate two inchea thick, and ignite the wooden frame 
I^Mdiiiid, at 2,000 pac^ 


THS CHASasiFOT KUaSBT. 

Thxi new gim inaures oreat rapidity of fire. A man with a lot 
of looae cartridges beside him can fire the Chassepot Mnsket 
twalye times in one minute ; but that rate the most skilfal and 
robust soldier cannot keep up beyond about thirty rounds ; p^ 
that the fire perceptibly slackens. The same thiim occurs with 
the Prussian needle gun after the twenty-fifth round. The cause 
is pifrely physical, t. e. the fatigue of the man, whose left arm 
has often to support unaided the whole weight of the weapdn. 
If, instead of having loose cartridges by the soldier’s side, he has 
to take them out of his pc^h, the rate of firing declines to six 
rounds per minute ; but it averages seven or eight rounds per 
minute if the man is allowed to take his cartridges from the rip^t- 
hand pocket of his trowsers. The accuracy of this weapon has 
been ascertain^ by mailing the men fire at targets two mitres 
high by two in breadth, at a range of 500 metres, using a rest 
for the rifle. At that range a great many men firing a hundred 
rounds lodged a hundred biiUets in the target. The point-blank 
range of the Chassepot musket is fixed at 500 mitres, the^extreme 
range exceeds 1,000 mitres, cmd the weapon requires no cleaning 
before 250 rounds have been fired — 1,000 and 1,200 shots have 
been fired with the same musket without its sustaining any 
damage. The Chassepot musket may therefore sustain very 
advantageously a competition with the needle gun.. Its superi- 
ority arises chiefly from the more perfect closing of the breech, 
which is complete,. whilst it is ve^ defective in the needle gun. 
All the mes developed by the i^tion of the charge are utilised 
to propel the bullet, which ad^ to its range and penetrating 
power, whilst the perfect combustion of the powder natundly 
obviates the necessity of frequent cleanings, which the Prussicui 
weapon cannot do without . — Abridged from the Bevue des Deux 
Mondee. 


PALIJSBB’S CHlLliED FBOJBCTILBS. 

EtFBBDDBWTS at Shoeburyness, resulting in the penetration 
of an 8-in. plate, with 18 in. of teak backing, by a Chilled Cast- 
iron Palliser Shot, have produced a profound impression in naval 
and scientific circles of the fhtilit^ of all our iron-dad fleet to 
resist the penetration of shot &om powerful ordnance in t^ 
event of a naval war. The gun with which the penetration was 
eflbeted (the 9-inch gun) is a less powerful weapon than many 
gmu whidi have bm constructed both in this iad other conn- 
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tries* Bat tbe saperioor penetrating ]^er wMdi has 1)eeai 
Bia&ifbsted in this case is imputable to tke haidneea of the mo-* 
jeetiie, which obviated lose of effect from breaking the ball up 
or changing its form. The power generated by the gunpowder 
and impart to the ball is expended in producing two oistinet 
effects, one of which is the penetration m the armour, and the 
other ^e fracture or distortion of the balL With ordinary cast- 
iron shot it is reckoned that about half the energy is expended 
in penetrating the plate, and the other half in breaking up the 
baU. But with the chilled shot, which suffers no change of 
figure, nearly the whole force is available for the penetration ^ 
ths plate, and the amount of penetration is consequently greater 
than it would otherwise be. It was found, in the Shoeburyness 
experiments, that whereas the steel shot fired against the target 
were so hot when picked up that they could hudly be toudled, 
the chilled cast-iron shot were quite cool ; showing that in the 
case of the steel shot a part of the energy was expended in the. 
generation of heat, whereas in the chilled cast-iron shot nearly 
Sie whole force was expended in effecting penetration. The 
introduction of the chilled shot is tantamount to the introduction 
of a more powerful gun, and it may now be reckoned roughly 
that a wrought-iron gun will pierce armour of the same tmck- 
ness as the diameter of the bore . — Illustrated Londm, News, 

The process of chilled casting ” or “ case-hardening ” is an old 
one, and is very generally employed in the production of artides 
like ploughshares, and of such portions of machinery in which 
great surface hardness is requir^. 

*'Chill casting” means simply casting the metal in cold 
metallic moulds, instead of in moulds of loam or sand. The 
rapid solidification which results from bringing the metal into 
direct contact with a metallic mould favours,” as Dr. Percy teUs 
us, “ the retention of the carbon in a combing state,” instead of 
allowing it to be difiused through the mass in the form of 
graphite ; and it thus greatly hardens the iron, or its surface — 
conve^ng, in fact, characteristic grejr iron into perfectly white 
iron. TMs is the principle which Mijor PaUiser has applied so 
successfully in his shot. 

The success of the PaUiser projectiles is due not to the 
imaterial alone, but to that particular combination of form and 
/material which has been adopted. In a discussion which took 
^ place in the Mechanic^ Magasdne, in 1864, Major PaUiser stated 
that an essential feature of his invention was that the fore part 
of the shot was “ of such a form as would convert the sudden 
shock of impact as much as possible into a uniformly increasing 
pressure, when the brittle nature of the material would not be of 
much consequence and, aS far back as 1863, he formaUj pro- 
posed an elongated point^ head as necessary to the success of 
ms system. The precise form of head is susceptible of modifi- 
cation, but the principle of em^o^g a pointed head is as 
essential an element in the PaUiser projectiles as is the 



We owe to Major Palliser the enunciation and persistent 
sdpport of the principle that a cheap material, thoronffhly 
haj^ned outside, will penetrate equally well with steel, T^e 
its brittleness will render its effect inside the pierced vessel 
extremely severe. To this statement Mr. James Nasmyth has 
replied as follows « 

** Without desiring in the least degree to detract from the 
d^rvedly acknowledged high merit of Major PalliBer, in having 
practically introduced the employment of chilled cast iron as a 
vastly superior material, when compared with hardened steel, for 
idiot and shell intended for penetrating armour plate, in justice 
to myself, and aa a contribution to the history of modem 
artillery practice, I beg to state, that at the meeting of the 
British Association at Cambridge in October, 1868, 1 did, with 
most earnest confidence in the results, urge on the attention of 
the members of the Mechanical Section the desirableness of sub- 
stituting chilled cast iron in place of hardened steel for shot and 
riielL This I did, from the long practical acquaintance 1 had 
with the vastly superior hardness of chilled cast iron, as com- 
pared with the barest steel.” 

Tb this letter, in the absence of Major Palliser, his brother, 
Capt. E. Palliser, rejoins, that ** as early as the 2lBt of May, 
1868,” the Mmor ** carried out some private experiments of firi^ 
amall conical-headed chilled shot at a model ^n-plated tar^t, 
in the presence of some officials in Woolwich Arsenal, and wt 
his patent is dated the 27th of May, 1863.” But Mr. Naamjrth, 
it appears, made an error in his previous letter : the Cambridge 
meeting of the British Association took place in October, 1862, 
not in 1863, as he inadvertently stated. 

But the priority is further dmined by Mr. Pritchard, President 
of the Boyal Astronomical Society, who writes thus : — 

. « In the Jhnei of. to-day (Jan. 3), I observe a contested pri- 
ority regarding the date of the pro^sitioa to apply chilled 
iron to instruments of destruction, such as imot and sheU. 
Mejoc Palliser appears to claim May, 1863, and Mr. Nasmyth 
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Ootobar'ofthAMuneyear. It maj not be irithoat il» leim 
it* interest to many of your reacUr* to know that, fdl sixtet^ 
yesr* jpreyionsly to theso dates, the present Astronomer 
jCf. A&ej, availed himself ofVhe then well-known propertieB of 
dulled cast iron for the constmction of one of the most delicate^ 
and important parts of the munificent transit circle in the BovaL 
Observatory, Greenwich, which for the last sixteen ye^ 
rende^ memorable services to the arts of peace. The pivots of 
that noble instrument, at this hour, are reported to be as 
perfect in figure as th^ were when first completed, notwith- 
standing the wear and tear of so many years/’ 


TOBFBDO EXFBBTHENTS. 

SnvBBAii interesting exTOriments have been made, during the 
past year, with this formi^ble implement of destruction. One 
was carried out, on May 15, upon the old. sailing frigate America, 
which at high water fioated over the mud in Sie north-eastern 
part of Portsmouth harbour. The Torpedoes, twelve in number, 
contained charges of gunpowder, varying from 20 lb. to 60 lb., 
and they were fixed to the sides of the vessel, below the water- 
line, at distances vaiying from five to fifteen feet; An additional 
tOTj^o, charged with gun cotton, was suspended from the bows 

we ship. The whole of these machines were connected by 
means of a magnetic wire, which was, by a submerged line con- 
nected with a Imttery fixed in a boat belonging to the ExceUent, 
about seventy yards distant. At a given sigi^ the torpedoes 
were ignited, and a violent explosion immediately took place, 
causing the ship to lurch upwa!^, and immediately afterwards 
shepartially coUapsed, the upper deck having fallen in. 

The object in making this experiment on the America is under- 
stood not to have been so much to ascertain the exact amount of 
mischief that could be inflicted on a ship by the explosion of 
a given number of torpedoes, as to ascertain to what extent 
to^edoes may be relied upon for certainty of action at dis- 
tances from the bottom of a passing ship. The main inferences 
to be drawn from the result of the above experiments may 
be considered to be, that all torpedoes should be brought in 
dose contact with the body they are intended to destroy, or they 
run the chance of proving harmless ; and they should be broimht 
directly under that body, or their force may be deflected. The 
first i^erence is supported by the undamaged state of the 
Americans after-body, where the torpedoes were placed furthest 
from the ship ; and the second by the fact of the slight damage 
done to the ship’s port bow by the single gun-cotton torpedp, 
which evidently expended its force upwards with its immense 
column of water defiected off by the angle of the bow lines. 

In fact, the explosion of torpedoes such as were used above 
adds nothing to our previous knowledge of the sutjject. It is now 
many yearn since Gaptain Warner became famous by his “long- 



^ ilia torpedoes were sujrplied I7 tlie Admiralty 
S. Bcddies*, ogw Admiral Sir Edirexd Bdcher, on 
liBifil||^ :fe(^aTid On '•his Arctic mcpedition, for brealdnff np the 
iee iA WeSinj^n Sonnd. ElaHwate plans of torpedoes for 
‘ attadcbig the Bnssian fleet at Sebastopol, and also for destroying 
thoito lam down in the Baltic by the Bussians themselTes, were 
laid - Wore the English Admiralty by their chemist, Mr. Hay, 
s hot &om some cause were never brongnt into 

A torpedo of a more powerful and destructiye kind than any 
hitherto invented has b^n tried in the dockyard of Castijmeau, 
Toulon, with complete success. The Vavban, ship of war, 
attacked by a boat 20 ft. long, supplied with a spur armed with 
a folminating torpedo, was lifbea 3 ft. out of the water, and 
• instantly sunk, in consequence of an enormous hole in her keel 
caused by the torpedo. The success was the more remarkable, 
as the charge of powder was only 61b., but it is of a new 
invention, and more powerful than any yet tried. According 
to the Times, the spur, which contains the explosive matter, is 
solidly flxed to the keel of a boat employed to approach the 
vessel to be sunk, and is longer than the l^t by from 12 ft. to 
16 ft. Another spur, but shorter, and supplied with an elastic 
buffer, is nailed to the stem of the boat, parallel to the spur 
under water. When the first spur was dnven into the ^ank of 
the frigate, the upper one struck the ship, but the elastic buffer 
disengaged the lower spur and caused it to recoil. At that 
moment the electric spark ignited the fulminating powder, the 
frigate and her four b^ts were lifted more than 3 ft. out of the 
water, and again fell into the sea, giving passage through the 
keel to an immense column of water. This destructive effect 
was produced by 6 lb. weight of fulminating powder fabricated 
by a Paris chemist. Naval officers who witnessed the experi- 
ment, and who had served in the Baltic and in the Black Sea 
during the Crimean war, are said to have stated that none of 
the instruments of destruction then used produced such effects, 
or so completely destroyed a ship against which they were 
directed. 

A correspondent sends to Trubner's Record a suggestion for 
destroying an iron-plated ship. 1 would suggest (says the 
writer) a magnetic torpedo— a torpedo carrying a maghet of 
sufficient power to attract it against the bottom of an iron ves- 
sel, and to be exploded by the concussion, forcing a needle into 
a detonating battery. The simplest experiments with a floating 
iron tea-keme and a pocket magnet in a tub or dstem of water, 
will show the surprising distance at which a floating ma^et is 
moved in the water, and the maximum of its increased speed 
and force at its contact The magnet for a surface or horizontal 
transit should be plac^ on a float sufficient to support it, and 
for w ascendant motion, to the same float should be attached ' 
a slight weight sufficient to overcome its buoyancy and 
hold it at the bottom, or in equilibrium at the point where it 



is Mqvirsd to be stationed. ToE^ose OQnst^ioted upon the 
above plan might be conveyed under a fleet at sea, witlw reach 
of attraction ; and in front of harbours (no mattw what depth 
of water), or in ship channelsaleading into harbours, th^ co^ 
easily be a<^'Tisted with a slight weight resting on the bottom 
(somewhat in the manner or harbonr-bnoys), suspending them/ 
in a floating, upright position, at the proper depth for vessels ' 
to pass over them; and the weight attached not being heavy 
enough to interfere with the attraction, they would be sure of 
rising and striking a vessel, and exploding in the most efiectual 
for the rays of magnetic att^tion converge to a centre, 
external form of the torpedo should be such as to incur 
the least resistance possible ^m the water in its ascendant 
motion.” 


inrw FEBE-BXTINOTnSEINQ CASTBIDOB. 

M. Ami Maxtbicb and M. Mutbbsb (a chemist) have invented 
a sort of Cartridge, containing ingredients which are eminently 
capable of Extinguishing Fire. This is effected by the sudden 
development of a large quantity of hydrochloric (muriatic) acid 
gas, well known to be such an enemy to combustion, that even a 
snu^ portion mixed with atmospheric air is sufScient either to 
prevent combustion or to arrest its progress, if it has already 
commenced. 

This scientific principle has been known for many years, but 
it has never been put into so simple a practical form as in the 
present. These cartridges are like brown paper parcels, and are 
of two sizes. No. 1 is about 8 inches long and 2 j in. wide, and 
is intended to be thrown by the hand into the heart of the fire. 
A string is also attached which it may be projected as from 
a sling. The cartridge is slightly explosive, so as -to well dis- 
seminate to the greatest extent the substance producing the 
extinguishing gas. 

No. 2, or the second-sized cartridges, are simply thrown (the 
cover being tom off) into the water of the engines, which they 
saturate with a substance producing hydrocUoric acid gas as 
soon as the water touches the fire. Experiments have proved 
that one-tenth of the water that would have been necessaij to 
extin^ish a fire is only requisite when the cartridges are mixed 
with and that the saving of time is in the same ratio. They 
are very inexpensive. 

No. 1 cartridges, in some cases, require no manipulation what- . 
ever, all that is necessary being to place a number of them at 
inte^als in the most haz^ous places of a workshop, a ship, or 
a dwelling-house, where 6re may be likely to break out, and th^ 
will have the effect of keeping down any fire that may occur till 
the arrival of the engines. 

It is well known that there are few fires (^except those oc- 
casioned by eiploBions) that cannot be extinguished ^at the first 



m 




,, ^ ^ ilie Are, it weill 

nor oaa it be <xmveni< 
‘ )it liiQM a eheap 

1 anywhere at hand, 



0 


mwk BOmetixmea a jug of water ai 


But water it not 
t in evexT zoom in 
<^Extinctor '* like this, whicn maybe 
in a cupboard or some comer, even if 

Ike ' ' ■ ‘ “ 


ft be snppoeed to only lessen and keep in check the flame ^ the 
atzival ii water, may save many an edifice and many a town ftom 
; the hOnom of a conflagration. — Builder, 


A jraW OU27FOWX>BB. 

0. A. KEUUBVBn, of Ddblitz, near Leipsic, orieinally a black* 
smith by trade, has invented a new Gunpowder, which, by 
experiments made at Hassfurt, Zwickau, Leipsic, and Bouchet, 
near Paris, has been proved to possess the superior advantages of 
not exploding so long as the air has access to it, of acting with 
greater force in an airtight endosure, and of leaving less 
residuum there than the oidinaxy powder, and of producing less 
and more evanescent smoke. In the Mansfield mining operations^ 
where it is largely employed, the smoke emitted has been 
ascertained not to exercise ai^ i^'urious infiuence whatever on 
the health of the miners. It is cheaper than the ozdinazy 
powder. 


nASYTIO POWDEB. 

Mb. 0. ViOKOLLBs has read to the British Association a paper 
“On Barytic Powder for Heavy Ordnance,*' communicate by 
Oapt. Wynants, of the Royal Belgian Artillery. This particular 
kind of powder has been much experimented upon, both in 
Belgium and in Erance, with a view to counteract the injurious 
efied which is produced when large charges of powder are used 
in heavy ordnance. The principle on which this barytic powder 
is compounded is simply that of substituting nitrate of barytes 
in the composition of the gunpowder, instead of saltpetre, in 
certain proportions; the consequence being that the powder, 
when ignitea, consumes more slowly, and the gases are developed 
less rapidly, than in ordinary gunpowder, while the same effect is 
m^uoed upon the projectile as regards its ultimate velocity. 
This lessens the injurious effect upon the sides, vent, wd chamb^ 
of the piece of artillery. Capt. Wynants. entered into the details 
df a very large number of experiments made with this powder. 
The general result to be deduced from these experiments is, that 
we have to choose between imparting a higher degree of vdoj^ 
to ^e projectile, at the risk of damaging the piece more rapidly 
and more considerably, or confining our attention to the American 
plan of projectii^ hmvier shot at a lower velocity. The pre- 
ponderating feeling in the minds of English engineers and 
artfllezists, and pamcularly of sailors, is for a higher degree of 
velocity with a smaller weight of shot The question is an ex- 



mterestiiig one, aad has excited eonsiderahle attaatum 
both.u^ Beldam and in France, as it has done in Prussia and 
America, If these exj)eriment8 could be continued, ve should 
obtidn some very useful information on the subject. Ospt. 
TV^ynants considered that the prindpsl difficulty in dealinff with 
^e present enormous artilleiv arose from the too rapid oon- 
'sumption of the powder, by wnich th^ generation of gas was so 
rapid t^t the interior of the g^m was destructively affected before 
the projectile was moved. Capt. Wynants found, that by sub- 
stituting nitrate of barytes for saltpetre in the composition of 
gunpowder the rapidity of the combustion was reduce without 
ue propelling force of the powder being diminished — in fact, the 
propelling force was rendered more uniform in its action. 

Mr. F. A. Abel would prefer to regulate the rate of the com- 
bustion of the powder by mechanical means, such as, by increas- 
ing the size of the grain, and by subjecting the powder during its 
manufELCture to high pressure. Thus, the power of the powder 
would be preserved, while its destructive effect on the inside of 
the gun would be in a great measure done away with. When 
Capt. Wynants first brought forward his invention, he distinctly 
stated that the powder to which the nitrate of barytes was added 
fouled so much that it could only be used for blasting purposes. 
This would be a great objection to its use in rified ordnance. 
In the course of the discussion which followed, Mr. Abel said, 
that Capt. Wynants did not intend that his powder should be 
used for small arms, but only for heavy ordnance. Capt. Noble 
incidentally remark^, that having had much experience on the 
subject, he could say most distinctly, that the gunpowder manu- 
factured in this country — not only by Government, but by our 
private firms — ^was of a far superior qui^ty to that made abroad. 

FLUID STBEBINa GEAB. 

At the Conversazione of the Institution of Civil Engineers has 
been exhibited a large working model of Esplen and Clark’s Fluid 
Steering Crear, by which the power exerted by the steersman may 
be transmitted to the rudder through a considerable distance. 
Two hydraulic cylinders are placed in a line a short distance 
from each other, the mouth of each being opposite to that of the 
other. The plungers are united, forming in effect but one, each 
end of which enters a cylinder. By means of a screw, the storing 
wheel gives a longitudinal movement to this plunger, which is 
alternately, withdrawn from one cylinder and forced into the 
other, according as the wheel is turned. Two toothed quadrants' 
are ^ed to the rudder-head, and into these gear racks con- 
nected to the plungers of another pair of hydraulic cylinders, 
which are ranged one on either side of the vessel. A pipe con- 
nects one of each of these cylinders with one of each of the first- 
described pair ; and thus, when the apparatus is charged with 
water, the action of the steering wheel on the plungers of the first 
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' " \ NBW 8T8TE1C OF FBOFULSIOIT. 

A lOTHOD of Propulsion by forcing out water at the stem of a 
tflieel has been brought into eiiccessful operation iu the iron- 
plated ffun-boat Wate^ch ; and the result obtained in speed, 
ndatiyely with the power consumed, is equal to what would haye 
been obtained by the screw or other ominary propeller. The 
plan of propelling by ejecting a stream of. water from the stem 
has often been propounded, but the effect realised has not been 
quite so good as that obtained in other ways. In the Wdtertoieh, 
a great wheel, or turbine, rotated by a steenn-engine within the 
yessel, forces a stream of water through two nozzles situated near 
the leyel of the water at the stem, and, by the reaction thus pro- 
duced, the yessel is propelled. The benefit of the contriyance in 
the case of a war yessel is, that there is no external propeller to 
be fouled or shot away, the whole of the machinery by wnich the 
^pulsion is effected being situated within the ship (Illustrated 
London News). The above “ New System ” very dosely resem- 
ble[S the following, which has been termed ** Neither Paddle nor 
Screw.” 


Trial has been made of a new principle of motion, as applied 
to vessels, entitled the Hydraulic Propeller, Euthven*s patent. 
The Nautilus, to which the power has been applied, was built 
expressly to show that it can, with less horse-power than ordinary 
river boats, equal them in spe^. The Nautilus at the trial 
started from Vauxhall-bridge pier at 11 o’clock in the morning, 
and ran up and down the Thames in company with the CiHgm 
and other river steamers, and held way with them steadily, 
gaining a little on some. She ran between Yauxhall and West- 
minster bridges, with the wind and tide, in 4 minutes 26 seconds, 
and against, in 8 minutes 22 seconds, being at the rate of 13*6 
and 7*2 miles per hour respectively, or at an average speed of 
10;36 miles per hour — say lOJ. She then steamed down the 
river, and when off the Tunnel-pier, with both strong wind aud 
tide in her favour, going at full speed, was made to stop suddenly 
by reversing the valves. She stopped dead in less than ten seconds, 
and in about a quarter of her length. The new propeller is nothing 
more nor less than water taken in under her bottom, and set in 
motion by simple machinery worked by steam engine. The water is 
dischar^d in a heavy stream on both sides of Ihe vessel ; conse- 
quently, there is notuing outside the vessel to be iiqured by any 
accident. Another important novelty is, that the vessel is quite 
independent of her rudder, and is worked under the commete 
contrcd of the master, officer of the watch, or man on dedc,. 
without any communication with the engine. The Nautilus is 
also fitted with Buthven’s steering apparatus — an invention 
wbioh gives a large amount of power to the rudder. • 
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SINO SHEiiTHIirO FOB IBOV 8H1P8. 

Mb. M^CKiBliag read to t&e British Association a paper « On 
the Application of Zinc Sheathing to the Bottoms of Iron Ships.’* 
In this he explained the method of afiSxing the zinc sheathing to 
the iron plates invented by Mr. Daft. &e galvanic action set 
up by the contact of the zinc ^th the iron g^ually destroyed 
the former, but preserved the latter. The exfoliation that took 
place'on the surface of the zinc prevented the growth of bamades, 
grass, and sea-weed, and thus the ship’s bottom was kept clean. 
Admiral Sir E. Belcher expressed his approval of the system 
adopted by Mr. Daft, but did not consider it a new one, as the 
prfuiticability of preserving iron-bottomed ships by means of a 
zinc sheathing had formed the subject of experiments imdertaken 
by the direction of the Government in 1830. Professor Bankine 
thought the invention a most valuable one. It was a matter of 
regret that the method had not hitherto been practically tried, 
as he believed that by its means iron- ships would be rendered 
much more durable than they were under the present system. 
Mr. Hugh Brown had applied an external coating of zinc for the 
preservation of rifles. Mr. Galloway suggested that the Gh>vem- 
ment should offer a reward for the discovery of the best method 
of aflixing the zinc to the iron. Mr. Maiic^e, in reply to the 
various questions' put to him, explained that the external coating 
of zinc would prevent the oxidation of the iron on the inside of 
the vessel. The plates could be made of any required size, and 
were affixed to the bottom of the vessel hjf means of zinc nails 
driven into compressed tecik, which was inserted between the 
edges of the iron plates forming the hull of the ship. The iron 
plates, instead of overlapping, would be fastened together by 
being riveted to narrow bands of iron inside the joints, a space 
being left between the plates to admit of the insertion of the 
compressed teak. The nails securing the zinc plates passing 
through the teak would be clenched against the iron bands, and 
thus there would be no danger of their dropping out. If the 
plates of zinc were large, holes might be drilled in the iron plates 
and stopped with wo^, into which nails might be driven, thus 
securing the centre of the zinc plates, and preventing them from 
bulging out. The cost of the zinc sheathing would be only one- 
thi^ . of that of copper sheathing, the former metal being as 
durable as the latter. 


FBOM NEW TOBX TO Ii02n)ON IN A. BOAT. 

^ Thb boat of 2^ tons, named the Bedt Whvte^ and Blue^ ship- 
rigged, has made a most remarkable passage across the Atlantic 
from New York to the Thames oflr Greenhitho. This extra- 
ordinary little vessel is built of iron — 27 ft. loi^, and 6 ft. 1 in. 
beam; and, considering the rough weather which she at times 
encountered in the course of the vojaee, it is really surprising 
that she has got safely over. She had only two persons on 



SFIXDB OF OCBAH 6TEAHBBS. 

A BBTtTBN showing the time occupied by the 
Inman steamers in their voyages out and home dm 
1864 and 1865 affords some interesting particulars. For the 
voyage out from Queenstown to New York, the Scoiuif Persia, 
and Australasian, of the Cunard Company, stand at t^e t(^ 
of the list — ^the two first averaging under 10 days, the latter 
10 hours over. The City of Boston, of the Inman li^e, is neoct 
in order of speed, averaging 10 days 14 hours. The other 
vessels of both companies stand almost alternately, the lowest 
Ounmrd average being the Asia, 13 days 2 hours, and the lowest 
Inman average 15 days 17 hours. For the voyage home, the Omiard 
steamers almost all average considerably less than the Inman. 

, The Scotia leads off with an average from New York to Queens- 
town 8 da^ 83 hours. The lughest average for an Inmah 
steamer is w CUy qf Boston, 10 days 4 hours. The lonsest « 
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Oona^ mrage home is the aseimit uisfo, 11 days 18 hoass^ 
tad the lowest Inman, the QUu^am^ 18 days 6 hours. — M§ekmiof^ 
Uo^oi^ 


THi liABeasT SHIP nr axebioa. 

Thb Grwt BeptMiCt the first of the new steamers lyiiildinff" 
fbr the Pacific Mail CompanVs line between San Erandsoo and 
China, has been successfuny launched from the shipyard of 
llr. Henry Steers, at Ghreenpoint, New York. The following 
are her mecksnrements : — Length, extreme, 880 ft.; length be- 
tween perpendicnlars, 360 ft. ; width of beams molded, 48 ft. 
6 in. ; width of beam, extreme, 50 ft. ; depth of hold, 31 ft. 6 in. 
The Great BepMi^ is bdieved to be the strongest ship afloat: 
her frame timbers are of white and live oak, these are fastened 
with copper and iron, and braced with straps of iron 5 in. wide 
and j> in. thick, crossing each other diaronally eveiy 4 ft. ; over 
this comes the inner planking, caulked and payed with pitdi, 
and then double strapped as before ; and outside this double 
strappin|^ comes an exterior of double planking of Georgia 
yellow pine. The vessel is ship-rigged, but her foremast -vnll 
be the tallest one of the three. She has three decks, unusually 
■stout and strongly fastened, and four water-tight bulkheads. 
Her engines are vertical beam, having a single cylinder (in 
which the piston works) of nearly '9 ft. in diameter and 12 ft. 
stroke. The paddlewheels are to be 40 ft. in diameter, having 
a face of 12 ft., and each wheel is ]^vided with 34 oak buckets 
or floats.* During the late war the Pacific Mail Company built 
seven first-class ^ips, whose total register tonnage was 21,806 
tons ; while, by carpenters’ measure, they were, in the aggregate, 
26,046 tons. The Great Eepublide registered tonnage is 
4,100, 5,200 builder’s measurement, exclusive of engine-rooms. 
The Company’s fleet consists of 19 vessels afloat, and they are 
building thr^ others as large as the Great Bepubtic, 


ABUOUB-FliATBD VESSELS. 

is a lecture delivered at the Plymouth Mechanics’ Institute, 
Mr. Heed, the Chief Constructor of the Navy, has said that the 
unfair and perpetual depreciation of our ships has caused a loss 
of public confidence ; but it is not true that English ships are 
inferior. The Warrior, in spite of some imp^ections, is a 
niagnifi6ent ship, weU adapts for performing ocean service 
in the interests of commerce. The Achilles is splendid, as re- . 
garde some of the most important qualities of a man-of-wipr ; but 
she, too, of course has her drawbacks, the greatest of which is her 
extreme length, and consequent unhandiness under steam ; and 
the Bellerophon, for this reason, on account of her thicto armour 
and having heavier guns, is referable to her as an engine *of war, 
although costing 100,000/. less. These ships are not ftilures, 
nor anything resembling failures. He said we ought to build 
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^ teret prinei^, neitiher pwdj on tia 
AAteSftf.^ nliiAi nor "piSKly on Captun CoWs, bat embrat^ 
ibe hoot ptnntB of bo& ; to cany amour 16 in. or 16 in. ihick, 
aiid; 20^n guns; and to steam at fifteen knots. Tbe ship 
PAdi&i he described as ** by iiEur the most TOwerfdl iron-dad yet 
Wit in this coTintiy** is notone of her Majesty's fleeti but a 
sHp called the Fatikh, built for the Sultan, and subsequently 
pnzdiased by the Prussian OoTemment. — Mechanica* Magazine. 

ABICOfTB-CLAD TUBBBT TESSEUS BT X.AIBD. 

Kbssbs. Laibd, Bbothbbs, of BiriLenhead, have oom]^eted 
three Amour-clad Turret Vessels of small tonnage, canying 
heavy guns, viz. : — 

1. The Huasoart a fully-rigged sea-going turret-ship, of 1,100 
.tons old measurement, and 300-horse power (her foremast bring 
fitted with tripods on Captain Coles’s plan), and canying 
two 12-ton Armstrong guns, two 40-pounder broadside guns 
(the four guns throwing a broadside of 680 lb.), andpall coals 
and stores, on 16 ft. d^ught, and having attained W speed at 
the measuW mile of 12^ ^ots. This vessel has made a most 
successful ^ssage as far as Bio Janeiro. 

2. The BahiUt a twin-screw vessel for coasting and river 
work, of ^,000 tons old measurement, and 140-hor8e power, 
having a speed at the measured mile of lOj knots per hour, 
carrying two 160-pounder Whitworth rifled guns in one turret 
and aU coals and stores on a draught of water of only 8 ft. 
This vessel made the run out to Bio Janeiro at an average 
speed of about nine knots per hour, and has since been engaged 
in the attack on the forts on the Paraguayan river, when she 
came out without damage to hull or turret, though struriL with 
heavy shot 39 times. 

• 3. The BeUomy a twin-screw vessel, for sea-going and coasting 
service, of 1,340 tons, old measurement, and 300-horse power, 
having a speed at the measured mile of 12 knots, and carrying four 
160-pouijaer rifled Whitworth guns in two turrets (a bromide 
of 600 lb.), coals, and stores, on a draught of water of 12 feet. 
This vessel has made the run from Liverpool to Bio Janeiro at 
an average speed of more than 9^ knots per hour*. 

These vessels are all constructed with turrets on Captain Coles's 
plan ; they have made the voyage across the Auntie with- 
out requiring any vessels to convoy them, and are capable of 
being sent to any part of the world where thrir services xnay be 
Te^Sxodi.---C<mm.unication to the Times. 

ABKOUB-CLAI) OUBBOATS. 

A VESSEL of this description, possessing gmt powers of 
offence and defence carried on an exceptionally ^ht wught of? 
water at a high rate of spe^ has made a trial trip on thri, 
Thames, and it was the unanimous opinion of all on board that 
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not oaljr mui l^e vessd a incoeM in mint of ipeed, but ih^ 
also hr ber tonnage abe was unequalled by any other yeasel 
afloat* tonet or broadside-gun vessel* in her fighting powers. 
Hie Medusa — so the Tessel referred to is named — ^is an Amonr- 
dad Ghinboat* 190 ft. in lengt^ 36 ft. in breadth* with abuilder^s^ 
tonn^ of 1,160. Her hnU is built of. iron, with eight water-* 
tight' compartments, and ia covered in with a |-in. iron-plated 
ded:, on which is laid the usual wood planking. Bound the 
water-line of the hull is fixed a belt of armour-plating, 4| in. 
thidc and 4 ft. wide, going completely round the bows and stem 
at the same thickness as on the sides. The stem of the shm is 
fitted on the ** ram ” principle, as introduced by the Chief Con- 
structor of the English Kavy, and which, on the coasts or rivers 
of a country, must prove a powerful weapon of offence in attacking 
an enemy. In a central position on the hull is built up a square 
armour-cased battery, covered with 4j^in. armour-plating, and 
pierced with eight gun ports — ^two on each broadside, and two 
at each end ; the latter sweeping the fore and after decks, and 
filing incline with the keel, the lower ciUs of the gunpoxts on 
the broa£ides, when the vessel is complete in all respects for sea, 
being 6 ft. ftom the water-line. This square battery is 64 ft. 
in length by 36 ft. in width — somewhat astonishing mmensions 
for so small a vessd, and will mount four ten-ton rifled Whitworth 
guns, on improved carriages and slides. The sides of the 
battery are built up of the outer 4|-in. armour, backed with nine 
inches of teak, the latter carrying an inner skin of }-in. iron. 
This iron inner skin is support^ ly vertical iron frames 6 in. 
deep and 18 in. apart, secured to the plating by 3-in, double 
an^e irons, over the latter being laid a 4-in. wo^en lining inside 
alL Through the fore part of the battery rises the pilot-house, 
covered with 4J-in. armour. 

The engines of the vessel are direct acting, horizontal ; the 
cylinders having a diameter of 34 in., and the stroke being 
21 in. They drive a pair of independentlpr working screws of 7 ft- 
6 in. diameter, and lift. 6 in. pitch, distance between centres 
12ft. In the Medusa^ contrary to previous practice with twin 
screw engines fitted on the Thames, the engines throw inwards 
— t. e. the two screws work towards each other. The draught 
of water of the Meduaat with all on board and complete for active 
service, wiU be but 8 ft. forward and aft ; and this fact, if con- 
sidered in connection with the power of the ship’s armament, the 
size of her battery, and the extent and completeness of her 
defensive armour, wiU quite su£5ciently demonstrate her formid- 
able character : her spe^ under steam, her manoeuvring powers, 
her extraordinary capabilities of attack and defence, were very 
satisfactory. It was proved that, with the bulwarks of the 
Medusa tl^wn down as for action and her guns pointed through 
the four forward or after ports, a more rapid and heavy £e 
could be maintained upon an enemy ahead or astern than could 
be effected from any turret-ship of similar tonnage ; the Medusa 
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Bbc of these ena&es drive the tdowera 
vri|ft^!; 9 oeiW sir fiob the main air-shaft (standing betve^ 
tSib-^two ftinnels oh the npper deck» about 9 ft* in hei^X and 
' dirtribute it along shaiftin^ and up through gratings in all parts 
. ni the ship ; for at sea the ship is necesssjmj battened down fore 
and aft, and the only air that can enter the ship then< excmt 
down the main air-shaft^ is through the perforate tops of the 
' turrets and pilot houses. With two of the blowers set slowly to 
Vraik on bos^ there is a strong upward rush of cool air through 
the air gratings in the floor of the ward-room and other parts of 
the ship ; the thermometer in the captain’s cabin, previous to the 
blowers being set moving, marking 75 deg. There is, however, 
a feeling of oppressiveness, which was perhaps due to the absence 
of the ^eater portion of the daylight^ and the knowledge that air 
was being then breathed which had been sucked into a part of the 
vessel below the water line by mechanical means, through an iron 
column communicating with the outer atmosphere. All the officers 
of the Miantorumoh declare that they rather like being at sea in a 
closed vessel. They get plenty of air below from the blowers, and 
must do so as long as there is any steam to drive them ; and of the 
two, for comfort, they rather prefer for a sea voyage a vessel like 
their own to an ordinary cruiser. Indeed, the thermometer records 
kept on bo^ prove that the heat below during the voyage across 
the Atlantic cannot have been so great as would be imagined by 
. a singer looking over the ship as she lay at Spithead, and ex- 
amining the moans of supplying and regulating the inboard 
draught of fresh air. At sea, however, the upper deck is always 
awash with the seas rolling over it, and this no doubt tends to 
oool the atmoimhere below. 

With regard to the seaworthiness of the vessel, no ship, her 
officers declare, could have behaved better than the Miantofumoh, 
and there was a sufficiently stiff breeze experienced between New 
York and Halifax to test her in that respect. The seas rolled 
over her deck whenever the waves rose, on the quarters, the bows, 
or broadside, but they washed over without affecting the ship; 
and the officer of the watch, from his roomy perch on the raised 
platform between the two turrets, could look with perfect equa- 
nimity upon the submeiiged hull of his vessel below. In this 
respect the JifiantonomQh only differs from many deep-loaded 
aaifing clipper-ships, in having no bulwarks to hold the water on 
her decks. Of the exact amount of work to be got out of the 
Id-inch guns^ there appear to he no exact data available for 
comparison with the work of our best present ship-gun, the 12- 
ton 9-inch rifle, or 2d0-pounder. Commander Cornwall, of the 
' Miantonomoh, who commanded a monitor before Charleston, 
fired a total of 750 rounds from one of these guns, but the 
l^fttest number he ever fired in one day was 60 rounds. No 
|mfft8eology would deecribe the outline of this gun so weU as the 
ae^ilfted “ soda-water bottle.” Although of the immense diameter 
of bore of 15 io. at the mufids^ the outer diameter there is only 
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21 in., bnt the bieedi ie iinmenB^ weSghM with metal. The 
gnn, however, is bo evenly bahmced upon its toannionB, that the 
captain of the mm can elevate or aepreBs it with one of his 
flnffers only on £e screw lever. The mevating screw is 4| in. 
in diameter, and works loosely with its heel in a flat-bottomed , 
metal eu^, so as to ** give ” with any sudden shock from the gun.. 
The caniaMS are, as has been ali^dy stated, superior to any- 
thing of the kind previously seen in this country. They are* 
simpy made, and have a ** continuity of strength throughout. 
The compressors are three iron plates working between four 
wooden balks. The slide lies on a levd with the turret floor, 
and is merely two iron beams 9 in. by 3 in., planed true on their- 
upper edge, and connected to beams and plates at each end. 
Two men can run the gun in or out with ease, and one man can 
regulate the compressors. The sights over the top of the nn 
give a range of 2,300 yards. The extreme of the gun’s elevaUon 
is 9 deg., and of depression 3|^ deg. The turrets are 9 ft. in 
heig^ht above the iron 3-inch deck, the 3-inch wood deck above 
the iron deck^ being above the actual base of the turret on the 
composition ring on which it rests. When fitted to the ship, the 
imder surface of the turret-plates, where they rest on the compo- 
sition ring, and the ring there itself, are both planed true, and 
are always afterwards kept well oiled and greased, to reduce the 
^ction when the turret is revolving. Supposing that the turret 
is rais^, as it is termed, for revolving, the &ct is, that only about 
two-thirds of the weight is taken on the spindle, the remainder 
slipping round on the composition ring. The turret is built of 
ten one-inch rolled iron, plates, the surfaces of which are all care- 
fully planed, and the whole then set up together in a cylindrical 
form, each plate breaking joint with its next neighbour. The 
bolts are “ marlin-spike ” shaped, of less diameter, but much more 
numerous than in our turrets ; and their heads are clinched on the 
outer face of the turret, instead of being cut off, as -with us. The 
top of the turret is closed in -with iron bars, 4 in. by 3 in., which 
are again covered with iron plating of one inch, perforated. -The 
two gxmnorts are each 2 ft. wide by 3 ft. 10 in. in depth. They 
can be clos^ when the gtm has been discharged, by a 13-in. iron 
stop^r, which is pivoted on the floor and roof of the turret, and 
easify swings into and out of position. The pilot-house on the 


top of each turret weighs about 30 tons. The side armour of the 
ship is 7 ft. in depth from- the deci level to below the water-line, 
ana is formed of seven one-inch plates. 

The engines of the ship are of 800-horse power, nominal, on 
the back acdon principle of Mr. Isherwood, United States Navy, 
the connecting rod working towards ei^ cylinder-head. The 
^^ders are 30 in. in diameter, with a 27-in. stroke of piston, 
driven at ftill speed at 80 revolutions, -with from 36 to 38 pounds 
of steam. The screws work inwards. The average heat in the 
in coming over, averaged 80 deg., and in the stoke* 
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^qsuttmetM or #ood, ixurtead of iro|L T!ae enoirmoai 
' liAs to cany in tnneta, gnn^ side and deck azmoiw^ 

. iiil engines^ must eventnally tell upon a vooden hnlL If we 
her with our own wooden->hulled JSoj^ 8overtig% we 
(hdiier escelling our ship in smallness of target offered to an 
Wtaxfn shot, and in manesuvring power by the action of her 
twin screws. On the other hand, the Royal 8overeiyn*9 turrets' 
i^rpear to be mounted on a much better qfstem, by reason of the 
gTM^r diameter and stren^h of their central spindle, and the 
aelid wide area of support given by the frames of conical wheels 
under the turret turn-table. The Royal SovereigHj too, is 
much more habitable than the Miantonomdh, On the relative 


merits of the ^uns and armour of the two ships^no one Can give 
a reliable opinion. One peculiar feature in the American tuiiet 
was . almost omitted from onr notice-^its ten one-inch' iron 


plates have no “ backing.’.* The interior diameter of the Miaip- 
tonoTnoRa turrets is 21 £, and their height, feom floor to the over- 
head beams, 6 ft. 4 in. 

Durinff a visit of the Lords of the Admiralty to the Hfianto^ 
fiomoh, the flrst gun fired was charged with a 85-pound powder 
cartridge and a sabot live shell, at extreme elevation. The effect 
was very grand as the vast globe of metal propelled from the 
mouth of the gun with a deep hoarse roar, went hurling on its 
course until it fell at an estimated distance of about 8,600 yards 
&om the ship. 

The second gun was charged with 85 lb. of powder, a solid iron 
shot of 460 lb., and fired point blank. If the last shot was grand, 
as exhibiting the flight of a 15-inch shell, this was more interest- 
ing, as exhibiting — what we have as yet made no provision for in 
rifl^ our heavy naval artillei^ — ^the perfection of ricochet flring. 
The unmense ball spun along its course over the surface of the 
water as truly as the cricketer’s ball passes over the smooth green 
sward towards the wicket. The noise of the explosion, iJie con- 
cussion felt, and the smoke, which entered the turrets on the 
flring of the guns, were neither more nor less than would be 
naturally expected in flring 85 lb. powder oharge8;-T2!loiM. 


HBB KAJESTT’S SHIP **BOTAL 80VBBBIOH.” 

Thb great duel between the 12^ton 9-inch rifled naval service 
gun, with its enormous steel bolt and powder cham, and the 
after (single gun) turret of the Royal Sovereign has talcra place in 
consequence of the recommendation of the Turret-ship Committee, 
in their report to the Admiralty, dated June 28, 1866 ; combined 
with the Aesire of the Admiralty to obtain reliable data fbr their 
(^dance in the construction of the Mona/roh and other turret- 
ibiM in the future. There was no other fleld from which' they 
could obtain sudi daia, We know all that the Americans have 
done, but it would be folly to accept their experience as our guide 



Hfbeii tbe <SGftiditiofiui naee to opponte. Th« tiihwts of the American 
^ps eve exposed to an enem^e shot from base to summit abo^e 
the lerel of the upper deck, woridng on a long central spindle on 
a liniit^ bearing, something akin to the ep^e of a schoolboy’s 
pegfec^ irhen spun. We expose but a portion of the turret to < 
the enemas shot and protect the base by the yessel’s side armour, 
deck, and glacis plate, and also pivot them over a larger area 
theft is contained in the circumference of their base. To this 
essential difference in the i^stem of mounting the turrets in the 
vessels of the two countries maj possibly be ascribed the dis- 
abling of the turrets of the American vessds Paisaac, Nantucket, 
Weehawken, and Nahant before Charleston ; their turrets having 
become jammed — ^unable to rotate — either by blows from shot 
on the face of the turret bending the central i^indle, by the 
breaking of the deck or composition ring at their base, or by 
broken pieces of iron or nut and bolt ends falling between their 
base ana the deck. 

The three single and the one double gun-turret of the Boyal 
Sovereign are all constructed on the same plan. The one Am 
is simply a hollow composite cylinder standing on a circular 
wooden turntable of great stren^ over a double ring of conical 
metal wheels which travel over metal roadways ; the cylinder 
with its table being pivoted on a centrally-fixed hollow iron 
cylinder, and the whole resting on a bed of oak balks, and ftxr- 
ther supported by iron stanchions springing up from the keelson 
of the smp. 

We have not spi^ for the details of the experiments, but give 
the results. The important fact now remains, as the result of 
this somewhat costly experiment, that, drawing an inference from 
the above trial, no amoimt of pounding from shot could possibly 
disturb the equilibrium of the Boyal Sovereign's turretTs base ; 
and that if the whole exposed portion had been shot awapr, the 
base with its turn-table and revolving machinery would still re- 
main absolutely perfect. There are errors of construction in the 
Boyal Sovereign which may be remedied in future with other 
tumt-ships ; such, for instance, as the want of a tie-collar, or 
ring of metal,, round the outer &ce of the turret at the upper 
ed^ to prevent the plates falling outwards when their fasten- 
ings are loosened ; as also leaving the bolt-tails and nuts without 
any over-lining, and thus turning them into grape-shot when the 
turret is struck by heavy missiles. 

The success of the turret of the Boyal Sovereign over the 
12|-ton gun is immense in its importance for many reasons ; and 
it idso proves conclusively, by the deck shot, the value of curved 
or deflective surfaces in warding off shot blows from wood or 
ffom iron. All honour, therefore, to Captain Coles for his per- 
sistent advocacy of a system of mounting ordnance on board a 
riiip that will, at any rate, add a power to our fleet of iron-dads 
equivalent in nature and force Ip the siege artillery of an army 
bnore the funons Yenetian QuadrUateial ! As the turret i^stem 
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a great eortest placed on ita trial by thia firing 
attib^iSotfar Bowr€igri$ turret and deck, it was imperative that 
aote ahoiud be carefully taken of any nnfair disadvantages ^oh 
attpaared tol>e imposed upon it. ^m this point of vi 0 W--^l, 
turret built in a converted ship to resist the ordnanoe of 
18^ was about to be tested by the ordnance of 1866, the armour 
on rile turrets of the Monarch now commenced building at Chat- 
ham being twice the thickness of that of the Royal ^vereign ; 
fi, the ^ginal dear space existing between the sides of the 
Royal Sovereign's turret^ and the iron well-ring has been very 
considerably reduced lately by iron fittings carrying paula to 
fimilitate the working of the guns, and, therefore, incrrased the 
chances of “jamming” the turret against the well-ring when 
strudc by shot ; 3, the gun being removed from the turret left 
the port open for a shot to enter from glancing, or other causes, 
when the shot would inevitably pass through the inner skm of 
the turret on the opposite side, and bulge the armour-plating 
outwards against the well-ring . — Abridged from the Times, 


LATTNCH or THE “NOBTHUMBEHLAHI).*’ 

At length, after the fourth attempt, the Northumherland was 
safdy sent afloat, on April 17> 1866, having remained almost to 
the hour and minute exactly one month on the ways from Which 
it was first endeavoured to launch her. The great mechanical 
efibrt involved in lifting and floating this vessel was one which 
even the most experienced shipwrights and nautical engineers 
looked forward to with the utmost uncertain^ and anxiety. The. 
wind was against them, and the tide was still lower, for a time, 
than on the previous day. All the preparations, however, had 
been made with the most precise exactitude, and the floating and 
pressing power employed around the ship was of itself almost 
enou^ to move her weight, even when not half water-borne by 
the nsing tide. The whole of the cradle had been rebuilt and 
regreased. A flotation power of empty barrels had been lashed 
under the bows, and all the old and new-built timber buoys were 
(dso employed. No less than seven hydraulic presses were used 
to push the cradle down, and to lift the fore-part of the vessel. 
Three of these — one of 1,000 and two of 400 tons pressure— 

, were placed beneath the keel, so as to assist in lifting the huge 
hull forward and relieve the weight where it most bore upon the 
launching ways. Four other hy£aulic rams were fixed with iron 
backings, so as to thrust against the cradle and force it down the 
indine which led to the river. Two were of 600 tons power 
each, and two of 400 tons, giving an aggregate of 1,800 tons 
mward lift, and 2,000 tons downward pressure towards the water. 
iSie floating power which these and the other smaller “ cam^’* 
and lines of empty barrels rave was equal altogether to about 
1,600 tons. The vessd itself, when immersed at high tide, would, 
it was cal<mlated, be reduced in its weight upon the ways by 
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about 4,000 tons mm, so tliat literally no great^ wei{;lit than 
2,000 tons would remain ta be started, to etfect the hy- 
drauHc power was much more than equal. Close on three o’clodc, 
when the men were set to work at the hydraulic presses, there 
were a few minutes of intense anxiety as me gangs heaved at the 
pumps, and the huge crowds assembled in all directions kept 
cheering. Then the vessel at last seemed to move, and as she 
did s<^e drew the anchors which moored her to the earth ; and 
their sudden appearance created rather a panic among the crowd 
of spectators who were standing directly m what womd be their 
line of march if the vessel pulled them after her. Very for- 
tunately the chain-cables were let go by the run, and as they came 
with a thundering rattle out of the hawse-holes, ihe Northumber^ 
^na '/Uded slowly, but with the most perfect ease and regularity 
g£ moti\.^’*, into the river. 

* Thus (w Sys the Athenaum) the Northumberland was launched, 
after much additiqpal cost and labour, and speculation on her 
stoppage on the ways. Among the causes assigned, the true one 
was, in most instances, overlooked. It was a mistake to plate the big 
ship while on the sto^ ; for her weight was thereby enormously 
increased ; and, what is of more importance, such a muddle was 
made of her ma^etism that, without extraordinary precautions, 
her compasses will be little better than useless. It is well known 
to the Admiralty, for they were assured of the fact some time ago 
by the Boyal Society, that a ship should never be plated with 
her head in the same direction in which she was built ; that she 
should first be laimched, and her head placed in the contrary 
direction, and then her annour-plates may be put on. This is 
the only way as yet known oy which the permanent magnetism 
of an iron ship can be reduc^ to a manageable quantity ; the 
whole theory of the question and the practice to be followed are 
duly set for^ in the PhUoaophical Transactions^ so that it seems 
not unreasonable to inquire who is responsible for the neglect of 
the proper precautions. Moreover, there was experience which 
might have been profited by ; for the same neglect prevailed in 
the building of the Minotaur ; and the muddle of her permanent 
magnetism was such that, when ready for sea, her compasses 
were found to be eight points wrong, ^ere needs but a small 
acquaintance with navigation to enable anyone to foresee what 
would be the result of a cruise in the Channel, or indeed in any 
sea, with compasses whose directive power was so markedly 
neutralised. Is it transgressing the limits to ask that the mis- 
take be not repeated ? When the arpour-plated battery Pemevets 
wu built in the Thames for the Russian Government, they sent 
over a scientific officer to superintend the work ; and he, being 
well acquainted with all that the Boyal Society had published on 
the subject, took care to have the battery plated after it was 
punched, and with its head placed in the reverse direction to that 
it had while on the stocks. 





TKMW FOMVOOiri. 

ACoidoi^Mof Iftoyal En^een have iHtoesBed, al tiie G»f 
deni of Bb^ Hortaeoltural Society, Sonth Keniiiigtoa, A* 
merit! iome nev light infhntxy Pontoons, inrented liy the Infift 
Oa|>fa^ Fowke, B.E. T^ie experiments were p^ormM byths 
1st ^^dlesex Engineer Volunteers. The operations oommenoed 
MMi after seven o’clock by the oonstruclion of a bridge 60 ft 
yfn length, formed of these new pontoons, and throwing it ore? 
* ,a piece of water. Each pontoon, says the TVmee, wken extended 
is 8 ft. long and 2 ft. 6 in. wide; but when fold^, as it can be, 
into Ibe shape of a carpet bag, the width of its extended shape 
beromes its len^ when thus contracted. The weight of ei^ of 
these pontoons is only 60 lb., of which 29 lb. is allowed for the 
lower part of the arrangement, while 21 lb. represents the 
weight of the superstructure. It will be seen, thermore, that to 
form a bridge of 50 ft. in length, only 20 of these pontoons are 
required. The weight of this whole erection — each pontoon, as 
we have shown, weighing 60 lb. --would amount only to 1,000 lb., 
or somewhat short of 9 cwt A bridge of this lengm and weight 
was thrown over one of the basins in the Horticultural Gardens, 
by fbrty ipen of the 1st Middlesex Engineer Volunteers, in the 
space of two minutes, and was immediately after separated into 
its component parts in a minute and a half. This experiment was 
repeated sevem times with singular success. 

^e peculiar advantage of these pontoons, as indicated by those 
who are endeavouring to promote the adoption of their use into 
the service, is their capability of being employed in crossing 
ditches and moats in sieges, for which the old structures have 
never been made available. To show their excellence in this 
respect, a bridge formed of the pontoons was let drop from one of 
the balustrades of the garden into one of the basins. This was 
not done, however, without difficulty ; and some of the covering of 
the pontoons got torn, so much so as to permit the water to enter 
the inner part of the construction. T^ apparent mishap only 
tended to exhibit prominently another peculiarity of the invention. 
Each portion consists of sk water-tight compartments, and even 
though five of these are injured, the remaining one has sufficient 
flotation power to sustain the complement. In this case, tiben, 
though considerable damage was done to the bridge which had 
been formed on the ground, there was no apparent decrease in 
its buoyancy and strength. Another distinctive feature in the 
new arrangement is, that the superstructure can be erected before 
the bridge is cast on the water ; whereas when using the old 
pontoons it icf necessary to make the roadway after we under 
portion has been launched. The three points, therefore, on 
whi^ the promoters claim a superiority for this new and appa- 
ratly suecessfhl adaptation are lightness in weig^t^ economy in 
time, and manageability in cases in which the use of the old 
instruments were Ibund impracticable. 
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XOTSL HTSftAWO IQlCRnn. 

Xbisb haM been shown, between the Font Nenf and the Font 
des Arts, a new Hydianlic Machine, invented by M. Boman, of 
Bne de Lille, Faris, fbr utilising the force of currents and deriv- 
ing a motive power therefirom. It consists of a large raft or 
baxge» similar m^size and shape to the open washhouses on many^ 
eontinental rivers. This is fitM with a series of transverse rollers, 
on whidi moves an endless chain passing under the boat, and 
fitted with a great number of fiat boards, 2 metres asunder. A 
greater surface is thus brought to play against the current than in 
an undershot-wheel^ which yields, even in the best condition, 
barely 30 per cent, of the theoretic force of the water. As in all 
ingenious and useful inventions, the principle on which this ma- 
diine acts is of extreme simplicity and facility of application. If 
we suppose a fioat of an undershot-wheel submitted to the action 
of a current of water which impels it with a given force ; if to 
this fioat we add a second parallel to the first, at 2 metres dis- 
tance, behind it, the secondi fioat will also be impinged upon by 
the water. It has been clearly demonstrated by experiment, that 
' the efifort excited on the second float is equal to 75 per cent, of 
that brought to play upon the first. A third float-board will be 
subject to the same laws as the second, the result being, that a 
series of parallel floats will obtain from the force of the stream a 
motive power only limited by the velocity of the water and the 
constructor's design. In 1865, a small trial-machine, six of the 
boards being constantly immersed, gave by Frony's dynamometer, 
a usefhl , effect of three, four, or even five times that of an ordinary 
undershot-wheel. 

The present machine has always thirty-four float boards im- 
mersed ; and though the velocity of the Seine is only 45 to 48 
centimetres (17'72 in. to 18*9 in.) per second, in the trials made 
in presence of our Correspondent, the useful effect has been on an 
average twelve times greater than that of o):dinary wheels. As 
to the applications of this hydraulic engine, they are innumerable. 
Geared into a series of pumps, either for the supply of towns or 
for purposes of irrigation, it is capable of becoming a great source 
of economic power ; while the working expenses are reduced to 
the charge of simple inspection, no manipulation being required. 
•^Mechanici Magcurine, 


NEW EYDBA.VIJO FBBSS. 

MM. Dbsooffb and Olivibb, civil engineers, have invented a 
new Hydraulic Press. The principle on which it acts is simple. 
There is no forcing or iz^jeeting pump, and instead of a liquid ^ 
beingdntroduced into the press^ already filled, a rope is made to 
enter, and as it enters it gradually displaces the liquid, causing 
the plunger to rise. The inve^itors have given it the same m 




^ Oil is the liquid with which the chamber is 

t and theiope is made of gut. 

. Aisoordiiig to &e description given in ^e itfm^ Journal, these 
aipear to be two pulleys or drums, one inside the press and the 
dSw outride ; on the outride pulley is coiled a ro|pe, which peisaes 
^iiroiigh a stuffing-box into the interior, when it is wound round 
the oUier pulley. The recipient being fhll of liquid, the inner 
pulley being set in motion, it is plain that the rope as it coils 
will occupy the place of the piston and cause it to rise. When 
the reverse motion is required the outer drum is set in motion, 
and the cord is wound out of the press, the piston descend- 
ing accordingly. The joints of the piston and of the axes of 
the internal pulley are made staunch with leather collars; 
that of the rope is simply tow. There is no leakage where the 
rope enters, as when ^e press is at work any tendency of the 
liquid to escape is met by the velocity of the rope as it enters in a 
dmection opposed to the effort of the liquid to escape. As these 
presses are, for the present, only to replace vineyard and oil 
presses of the olden times, they have as yet only been xaade up 
to a force of 50 tons. 


hydbattlic bung. 

Bb. Weber has brought before the Industrial Society o^ 
Hulhouse a Bung of his Invention, which allows of the escaj^ 
of carbonic acid gas during fermentation, but prevents loss % 
the evaporation of alcoholic vapours. It is sometimes difficult to 
know whether fermentation has ceased or not, and if the cask be 
closed before it has done so, there is a risk of the cask beiUg 
burst. With the improved bung, which is similar in principle to 
an ordinary stench trap, there is no danger of this, as the car- 
bonic acid gas can escape whenever it has attained sufficient pres- 
sure to force itself under the edge of the inverted trap. The bung 
is constructed of pottery- ware, and is not, we presume, intended ‘ 
for permanent use. — Mechanic^ Magazine, 


HYDBAUniC COAl.-CUTTINa IIACHIEB. 

Mb. W. E. Cabbett has read to the British Association a 
paper descriptive of An Hydraulic Coal-cutting Machine,’* and 
exhibited a sm^ working model. The 'machine, by means of a 
series of ingenious mechanical arrangements, is capable of being 
most readily a^usted and moved to suit the various conditions 
under which it is reqmred to be used in the pit, and these could 
only be made intelli^ble by means of elaborate diagrams or in- 
spection of the machine itself or the model. The principle on 
which the machine works is that of the planing and slotting 
machine ; the cutters acting by direct continuous pressure derived 
from a column of water, and not by blows. At 15 strokes and 
go gallons of water per minute, at 80^ lb. pressure, a result is 
stated to be obtained which is equal tcJme worit Of twenty men. 



Jm to Mr. Bateman,* 3&. Garrett atated that it wonlct aet 
on hard materials, and that it sncceesfally cut pyrites and ** black-" 
band.** There was no difficulty in sharpening the tool, as fri>m 
its shape it simply reqiiired^.the grinding of a flat surface. Mr. 
'WhitweU conflrmM the suc^ssim working of the machine, which 
had come under his own knowledge. It has crushed the hard 
stone in a suiprising manner. 

CONSTBUCnON OF BSEAKWATEBS. 

An excellent method of constructing Breakwaters has been 
illustrated in a model sent by Mr. Prichard Baly to the Gon- 
Tersarione of the Institution of Civil Engineers. Mr. Baly con- 
structs an iron framing of a section, the sides being fitted with 
stepped iron plates, and the interior may be filled with stone for 
exposed situations. The iron breakwater can be built upon a 
bank of stone deposit, carried up to 14 ft. below low water-line. 
Where stone cannot be procured, the structure can be erected upon 
the natural bottom. The interior space between the iron plates 
forming the sides of the breakwater can be filled in with stone 
deposit, or gravel, alone or mixed with lime tipped from wagons 
running upon the top of the breakwater, so as to back up the 
plates as soon as they are put into place. This principle of con- 
struction, which possesses great merit, has been adopted in the 
Black Sea breakwater. — Mechanics* Magazine, 


SIXTT-TOK GRAJTB, 

‘ The following are the principal features in connection with the 
recent application of steam-power to the 60-ton Crane, Quayside, 
Newcastle. The cylinders are two in number, 10 in. in diameter, 
14 in. stroke, bolted to side-frames, and geared direct to the 
existing gearing. Behind the crane is plac^ a strong wrought- 
iron platform, forming a receptacle for coals and water, upon 
which is placed a boiler of the vertical description. The turning 
g^T is arranged so as to make a complete revolution in three 
minutes. Formerly, when using manned labour, this ponderous 
mass requin^d sixteen men and about one hour to make a revolu- 
tion when loaded, and about the same number of hands when 
lifting. With the present arrangement, weights up to 60 tons 
can be lifted at the rate of 3^ ft. per minute, and swung round 
with the greatest ease, only requiring the attention of one man. 
The machinery has been constructed by Messrs. Black, Hawthorn, 
& Co., of Gtateshead. 

PBOPOSED TUNmOi IT2n)BB THE CHAHNEL. 

Mh. Hawxshaw has long contemplated the practicability of 
this ente^rise, and has for more than two years been engaged in 
a ^logical investigation of the localities. Borings are now 
being n^e at a donsiderable expense in the neighbourhood of 



vemkmtm of the Trench OoTcnmimt, between 
, iC*^ and exploiadoiui will be made in 9^^ 

Sn^h' mda are essential, in order to obtain posi^'^ 
IthewledM conceminff ihe nature, extent^ and thidEuess of the 
ilinta. It is nroposM to carry on the excavation for the ttumd 
ftoaa both ends, as well as from shafts in the Channel At the 
of the shafts poweifhl steam-engines will be erected 
phmping, for drawing up the excava^ material, and for sup^ 
pbnng poww to the machinery by which excavation will be 
e&cted. flbe tunnel will commimicate on the French side with 
the Nor^pln of France Bailway ; and on the English side with 
the Qouthi&stem, and London, Chatham, and Xtover Bailwaj^s, 
so that there will be an unbroken line of railway communicaubh 
between London and Paris. Mr. Hawkshaw will not be able 
finally to decide upon the details of this great work until the coih^ 
pletion of the borings now in progress. It is calculated that the 
tunnel will take 20 years to complete, and cost not less than 
20 , 000 , 000 /. 

• ' During the past year a brigade of geometricians and naval men 
have studied the possibility of carrying out this project. Levels 
were taken, plans drawn, &;c., under the direction of M. Thome 
de Gamond. It will be remembered that a special commission 

r inted by the Emperor made a report some years ago, in which 
feasibility of the nroject was proved, inasmuch as the sub- 
marine rocks of whicn the Straits are formed offer no serious 
obstacle to its realisation. M. Gamond has made surveys every 
year since this report was drawn up of the ground, and has 
decided that artificial islands will not be required, but that the 
. tunnel can be constructed in four galleries, the longest of whith 
will not exceed ten kilometres. 


The public may be interested in learning the solution proposed 
by another of our leading engineers. Mr. Fowler, after many 
months* study of the subject, has formed the opinion that the 
expense, difficulties, and uncertainties of a tunnel of such unpre^ 
cedented length would render it nnadvisable. He proposes an 
ocean ferry, worked by steam vessels of immense size, constructed 
to cany across the Channel, not merely passengers and their 
luggage, but the railway trains in which they are brought from 
London or Paris. These boats will start from docks to be"^ 
epecia^ constructed at Dover and Calais, and wiU, like the 
Chreat j^tem steam-ship, convey their living freightwith practi(^' 
immunity ftom the dis^mforts of a sea-passa^. The details 
have already been worked out in the designs of the vessels, nndez* 
^e eye of Fowler, and they will insure to the passengers ' 
protection firom weather, and ^m all the present delays and 
^conveniences of transhipment The scheme is one which Oould 
be completed and brought into operation in less than two years,' 
with an expenditure of iess than a million and a half sterli^. 
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' ' OOirOBITB VOB BUILDXlfO. 

^ ^xingenioas implication of the well-known prooeM of monlding 
l4odc8 of Concrete for building purpo^ hae patented. The 
inmtor, a Mr. Tall» proposes to erect walls, houses, and other 
stmctures, by literally casting them of concrete, in the place t^ey I 
are intended to occupy. An ordin^ concrete foundation is first 
laid, and upon the foundation horizontal frames, constructed of 
boards lined with zinc or other metal, are set up on edge, so as 
to form a kind of trough for receiving the concrete. By the 
insertion of suitable cores, holes for the insertion of the joists, or 
for o^er purposes, may be moulded in the concrete as the work 
proceeds. The proprietor of the patent is nowin Paris, superin- 
tending the erection of some houses on this principle; and we 
believe it is the intention of the French Emperor to build some 
labonrers’ cottages of this kind at one of the Imperial farms. 
Tbe invention will be illostrated at the Paris Exhibition, where 
a space has been set apart for the erection of buildings of various 
constructions, from the hut of the Laplander to the chalet of the 
Swiss peasant 

LABOn IRON FLOATING DOCK. 

A COBRBBPONDBNT of the describes the trial of the large 

Iron Floating Dock, which had been sent out in pieces from 
England some four years past, and only recently completed, at 
Cartagena, the naval port of Spain, in the Mediterranean. A 
man-of-war, the Alceda, of some size, had been lifted high and 
dry out of the water, for the purpose of undeigoing repairs ; and 
she was then replaced in the water. At 9.20 orders were given 
to sink the dock and allow the vessel to float out. The en^neer 
in chaige, Mr. Fenwick, an Englishman, who was the superin- 
tendent of the work, immediately gave orders to open the 
valves ; the dock began to sink gradually, retaining its horizontal 
position. At 9.40 the water began running over at both ends. 
The dock having sunk some 5 ft. or 6 ft. in a few minutes, the 
two streams met in the centre, showing how equally the dock 
had sunk, the entire floor being now covered with water and 
touching the keel of the vessel, and half-an-hour afterwards the 
vessel was afloat The valves for immersion were now closed, 
and the vessel hauled out. This operation of sinking the dock 
W!u effected with such steadiness and regularity, that unless the 
height of the water was carefully observed no motion was 
araarent Mr. G. B. Rennie, the patentee of the dock, and his 
TOe, were on board. By an arrangement of air or buoyant 
chambers, the dock cannot sink beyond a certain depth. In. 
order to demonstrate this (after the vessel was clear of the dock), 

Hr. Rennie requested that the immersion -valves might again be 
opened, and the dock allowed to sink to its greate^ depth; in a 
quarter of an hour this was done, and she would sink no deeper, 
leaving the sides about 8 ft.- out of water. This will allow of a 
Tessel drawing 27 ft. of water being docked. The engines Ibr 



FBOQBB88 OF HBW BI AC K FBT A M BBIBOB. 

' PjKI»AKLTao»tructnreof ite kind in Europe can be 
mntl the New Bridge at Blackfriars, either in design or magmfl- 
cent solidity of workmanship. The total length of the bndgp 
from end to end is to be 922 ft., and this enormous stretch u ear- 
ned on oiily five arches. The centre arch has a span of no less 
than 186 ft., the arches on either side of this have a stretch of 
176 ft , wWle even those which abut immediateljr on the shore 
have a headway of 166 feet. .The centre arch will give 26 feet 
devation above high-water mlark, but all the arches are almost 
flat in the crowns, and form but a small segment of a circle. ^ In 
the gradient of the whole structure is only 1 in 40, or just 
half that of the old bridge, and. less than a quarter of that of 
Holbom Hill. The five piers which are to support these arches are 
each nearly 130 feetlong by about 20 feet in width. The piers m- 
side two of the caissons are nearly completed. Massive granite 
work, which is laid on its concrete foundations far below the bed 
‘ of the river, and, in fact, some feet into the London clay, have 
been built above low-water mark. All the caissons for the other 
piers are more or less advanced in progress. These caissons, in- 
side which the works are carried on, are the largest ever sunk in 
the river, and six are requisite for the building of one pier. They 
are ordinaiy boiler-plate chambers, of wrought-iron, four of them 
being rectangular, and two at each end being pointed or triangu-^ 
lar in shape, to form the cut-waters of each pier. The plan of 
sinking these caissons is, however, as simple and inexpensive as 
can wdl be devised. Guide-piles are driven to keep them in 
thmr proper places first, and between these a cross staging is 
erected at low water to support the wrought-iron chamber. On 
this, then, is built, piece by piec >, a boiler—the first segment of 
the caisson. When it has reached the height required to keep its 
upper rim above the water at low tide, it is lifted bodily by power- 
ful steam-cranes, and lowered between the guide-piles into its 
place on the bed of the river. At the next low tide, whether it 1 m 
during night or day, the workmen are engaged in screwing on 
plates to compose another rim, to raise it still higher.' Then, as 
the pressure of the waterdnereases on its sides, it is strengthened 
from the interior, not only with strong piling, but with powerftil 
wrought-iron rib^ which are bolted all around it ; and these again, 
where the pressure is matest, are supported by lattice girders of 
wrought iron. It will readily be ima^ned that these extra sup- 
ports are necessaiy wheii we say that the pressure at hi^ tide 
on the side of the oaijiBons for one pier amounts to about fiOO 
tons. Of course, eS;fiiuit as these g^t cells of wrought irca are 
l<iwered into the liver their own weight takes them deep into its 
b^ and when oease to sink of themselves they are weighted 
with masses of biBast till no additkmal iressuxo eSii ge- 



. whed t^ M bomiMitite^ 

' (^nerallj, as this is done, the caisson sinks a Htt^ nkorjs, till 
w^t is C8^ed the London clay is reached. This, which is nsnally 
eaUed the blae clay, is Teiy hs^ and more than a foot or so into 
it nothing can be forced. On thik impenetrable substratum, then, 
when all inside the caisson is perfemy diy, the foundations of 
the piers are laid on a thick mass of solid concrete. The centre 
of the pier is built of brickwork set in cement, and perfectly 
webbed together with a mass of bond iron. The outer circum- 
ference is formed entirely of blocks of granite, some of which — 
indeed, indst of them — are as heavy as from 12 to 16 or 18 tons. 
As fast as each pier is completed within its caisson below low- 
watei*, the upper parte of the iron structure itself are removed to 
nearly the bed of the river, so that even at the lowest of low 
spring-tides no sign of the ironwork will be visible above the 
granite. So also none of any piling which may be used around 
Sie piers will be “drawn,” but all will be sawn by divers just 
above the earth. The foundations of the abutments are car- 
ried down to a depth of nearly 30 ft. below the bed of the river. 
The springing of the ironwork of the arches commences at about 
9 ft. above high-water mark. Each arch will be composed of nine 
wrought-iron ribs, with powerful wrought-iron lattice girders 
crossing them diagonally. Over these are to be laid what are 
termed buckle-plates, which are simply large convex shields of 
wrought iron riveted to the ribs; over these again will come or- 
dinaiy ballast of asphalt and ragstone, and above all the granite 
paving . — Abridged from the Times^ 

It is said that, probably by the beginning of 1868, the bridge 
will be so far advanced towards completion as to carry the or- 
dinary traffic. The first pier is sufficiently advanced to admit of 
the superstructure of the first arch being raised. The ironwork 
is in a very forward state. Large quantities of the wrought iron 
are being sent up from Wednesbury, from the foundry of Messrs. 
Lloyds, Foster, & Co., and, for the ornamental work, columns of 
red granite, quarried in the Isle of Mull, are being polished in 
Glasgow, preparatory to being forwarded to London. 

THAHBS EMBANKMENT. 

The section of the Embankment between Temple Gardens and 
Blackfriars Bridge, unlike the other portions, will be constmcted 
on arches, so as to admit of the passage under it to docks between 
the roadway and the shore, of barges and lighters. The entire 
length of this portion will be 865 ft. A subway for larin^ gas 
and water pipes, and electric telegraphs is to be formed within .. 
the work, and a paved carriage and footway are to be provided on 
the emh^inkment. The foundations of the viaduct are to be formed 
df cast-iron caissons filled vrith concrete, carried down to a level 
of 21 ft below ordnance datnm, and Irft in permanently from that 
level up to 6 ft. below datum. When these have hiem filled to 
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tJMfi fflgrilzQd'l^^ tlie Qfiper portaons abore tha oonorete .iM»td 
Iw M&n^; and upon the spaces between them, when arched 
wntt ^e pbraaxe to be built. The arches are to be strengtlieiicid 
1^ iron. The piers are to be carried up to an unifiim level 
of 11 ft. above the ordnance datum. They are to be of cellular 
eonstmetion, the outer waMs of brickwork in cement, faced with 
granite ;'the cells to be filled in with Portland cement. There 
are 18 arches, elliptical in form and of various spans, to accom- 
modate the rising gradient of the.roadway. The larg^ of these 
arches will be 80 ft. span, and they are to be of granite wi& 

r idi^ walls of brick in lias lime mortar. The interstices in 
spandrils, and over the arches, up to the underside of the 
paving, are to be filled in solid with lias lime concrete. The 
arch stones are to have chamfered joints on the face of the work. 
The “ subway is to be carried beneath the centre of the roadway, 
and through the arches of the viaduct, supported by sub-arches 
of granite, springing from the same piers as the main arches. 
The internal dimensions of this subway are to be 7 ft. 6 in. in 
height and 9 ft. in width. Where the subway passes through the 
main arches of 80 ft. span, it will be formed of wrought iron, the 
sides being formed of plate girders, and the floor of arched 
wrought plates, carried by cross fprders, and at these parts the 
subway will be 6 ft. high and 9 ft., wide. The roadway over this 
portion will be carried by brick segmental arches. The main 
arches will be surmounted on both external faces with a hand- 
some solid granite moulded string-course, carrying a parapet with 
boldly-designed moulded base. The carriage-way is to be formed of 
Aberdeen granite cubes 7 in. in depth and 4 in. wide. The foot- 
way is to be formed of York landings, no stone of which is to be 
of less area than 5 ft. The embankment passes by an easy curve to 
the level of Bridge-street, Blackfriars, where the line of roadway 
will bo continued by the new street to the Mansion-house. 

The construction of an embankment on the south side of the 
Thames between Westminster Bridge and Vauxball was com- 
menced in September, 1865, when the first pile of the staging, 
which is a necessary preliminary to the formation of a coffer-dam, 
was driven.. On the 17th of the following month the dam itself, 
which consists of two rows of piles from 35 ft. to 40 ft. in length 
and 6 ft. apart, was commenced. The line of the river-wadl will 
be about 20 ft. inside the line of the coffer-d^, and above 
Lambeth Bridge will be about 100 fb. inside tbe listing wharf 
walls, BO that the width of the river at that point will be con-r 
siderably increased. A cross-dam has been constructed 1,200 fr. 
above Westminster Bridge, and the foreshore taken in this 
first section of the embankment is to be the site of the new 
St. Thomas’s Hospital. The first stone was laid by Mr. Tite, MJP., 
on July 28, 1866, in the presence of the leading civic authoriU^ 
the members of the Bom of Works, Lord John Manners, 
other Members of Farliament. The new embankment wiU exr 
, tend to a great langth, and will redeem six acres from iba 



. xscuinEOAL Asnbr m t ansh Avm. ft 

Q%i£mei' st fhiB Bpot. Hi^«ir tq> it ’will vegnlate what the 
FranC^h term the r^fime of ue river, hj giving op to it two aereB 
kit land which now extend in a very ondeBirame line for iti^ 
navigation. 


ICBW WBST PIEB ^IQHTON. 

This new Pier has been built under the direction of Mr. E. 
Birch, G.£. The structure is 1,115 ft. in length, and extends 
-into 8 ft. of water at low spring tides. The abutment, or first 
portion of the structure, is 290 ft. long and 140 ft. wide ; the 
second portion, reaching to the head, is 560 ft. long and 56 ft. 
wide ; and the head, or seaward end, is 310 ft. long and 140 ft. 
wide. The foundations consist of cast and wrought iron scSews, 
fixed in the bed of the sea; and upon these are raised cast. and 
wrought iron columns and piles, which sustain the whole 
superstructure. These columns and piles are braced and tied, to 
obtain the greatest amount of stiffness with the least amount of 
resistance to the sea ; and immediately upon them are placed the 
main wrought-iron girders and transverse wrought-iron girders, 
for the support of the roadway, which is of close planking, 
covered with a light coat of asphalte. On the top of the mam 
girders, and along the entire length of the structure on either side, 
ample and continuous sea-accommodation for 2,000 to 3,000 
persons is provided. The entrance to the pier from the 
Esplanade is 265 ft. wide, with ornamental gates, and the 
necessary toll-houses, &c. 


THE LONDON WATBB-SUPPLT. 

Mb. HAjnT.TON Fulton, the engineer, proposes to supply London 
with Water from the sources of the river W^ye, in the neighbour- 
hood of Flynlymon. Meetings have been held, and it is said the 
measure has already the earnest support of the landowners and 
others interested in the locality. The abstraction foom the 
Thames 6f the present quantity of water required by five Water 
Companies for the supply of London greatly deteriorates the 
town or tidal portion of the Thames, and also militates against 
the purity of the river water below the point of abstraction, much 
fo the annoyance and the injury of the health of persons resident 
in the neighbourhood. This being the case, what are the New 
Biter and East London Water Companies to do to impove their 
sources of supply but to go to Mr. Fulton’s proposed source — 
namely, the tributaries of the upper portion of the Wye ? For, 
as the water requirements of London augment, so will the evils 
^bove referred to, but in a much greater ratio. The navigation 
at the Wye, again, is said to be of little importance, eompaxw- 
tively Bpealdiiff, to that of the Severn and the Thames, and 
therefore the abstraction of the necessaiy quantity of water tram. 
the 3iper portions of the Wye would hardly be appcfoiabli. 
Mr. luIton^B intended area of water-shedr of 180,000 aeres ur at 
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.0ma0^iia^ n total waite-^ dean snzfiace, and free^ 
l^tfiy&'^faaid-mme working, with an available rainfidl of 60 itt. 

aamnin. ' The probabilSy of the execution of such extendfO 
WodcB will enhance the value of pro^rty in the vicinity. The 
.. Chown and Sir W. W. Wynne are said to be the principal ownem. 
The estimate made ly 3&. Fulton exceeds 7»000^000Z. 


FABIS WATEB SUPPLY. 

’ Dimzwo four centuries the Parisians had to draw themselves 
, whatever supply of Water they required ^m the Seine ; but, 
thanks to the Municipal Council of Paris, such a condition of 
thii^ no longer exists. At the present hour eight^n hydraulic 
macmnes are in full work. The city possesses, besides, thirty-two 
fountains where water can be purchased, whence 1,959 cube 
mitres are daily sold,. at the rate of a franc per cube mitre, to 
1,258 water-ciirriers, who sell it in retail at the rate of five francs 
per cube mitre; thus the carrier makes four francs on every 
1,000 litres. These 1,258 men, says the Siar, employ 312 boys, 
and 400 among them have a cart and horse. During 1865, the 
fontainea marcJumdes, as they are styled, sold water to the 
amount of 676,000f., t^at is, above 25,000Z. Of 56,481 houses, 
21,921 subscribed for a supply of 38,569 cube mitres per day, 
the subscribers paying an annual sum of 2,790,760f. Besides 
these fontainea marcnandesi, there are in the ci^ at this 
moment 54 public fountains, 27 ornamental jets aeau^ 1,207 
drinking fountains, 1,147 water-pipes opening on the street 
^tters, 725,000 water-pipes, 44 reservoirs in case of fire, &c. 
The water company is independent of the city company ; the t 
latter gives the he^ inspector 4,500f., under whose orders are 
sixteen clerks, who receive from l,600f. to 3,600f. per year; 112 
overseers, who are paid from l,100f. to l,200f. annufdly; and 
fourteen men at l,000f. (40^.), whose sole business is to keep the 
fountains clean. When the distribution of the waters of the 
Dhuys and the Yanne shall be oi^nised, Paris will rival an- 
cient Borne in the abundance of its water-supply . — MeohanM 
Magaeine, 

BXA.CH-XABXS IN FRANCS. 

A X 08 T important work is now in progress throughout France 
— vii. the levelling and establishing of Beach-marks all over 
the country. The obj^t of this undertaking is to frumish ^ 
series of levels that will enable the course of canals, railways, 
&c., systems of drainage and irrigation, and other public and pri- 
vate works, to be laid down on the map and marked out on the 
ground without any error. The operations were commenced in 
1657, under the control of the Minister of Public Works, and will 
be terminated in five or six years hence. The work has becm^ 
•inee the beginning, under the superintendence of M. Bouxdaloue, 
eiril engineer, in whom is dne the series oi levris taken from 
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tlM Iflthittiif ot Sactt Amn tlia Meditaafianean to the Bed Sea. • 
Pie daltam line of the lereb inFwoe ie the nenal eea-leycd ; the 
heachf'marlu established on the ground consist of cones of wt 
ifon, set in masoniy, on the sp% where the leyels are requi]^ 
to be noted ; and a great number of these have been ^laM In 
lines of level which touch seaport towns, groups of rivers and 
canals, lines of railwa^r, roads, &c. More thsm 18,000 linear 
miles have been thus laid down as base lines ; but, in order to 
complete the work, the operations must be extendi to 1S^,000 
miles, a length equal to five times the circumference of the earth, 
andmore th^ half of our distance from the moon. This gigantic 
undertaking is very costly ; but, when once completed, it will 
enable every engineer or contractor, who may wish to attach a 
series of levels in any part of France with those of the remotest 
districts, to do this by the aid of a beach-mark on the spot, or 
near at hand, for the nujurimvm space between the levels is to be 
bnlv three-quarters of a mile. The accuracy of these levels is. 
such that they are true to three centimetres, or 1*2 inch for the 
whole length throughout France. — Builder. 


DBOiiT OP THE STONEWOBK AT WESTMINSTEB PALACE. 

The Hon. Mr. Cowper has stated in Parliament, that with re- 
spect to the alleged Decay of the Stonework of the building for 
the Houses of Parliament, ho thought there was a great d^ of 
misunderstanding and exaggeration abroad. As far as he could 
ascertain, by a careful study of the building, the only portions of it 
which showed serious signs of decay were certain horizontal lines 
below projections, where the drip of the rain collected with- 
out any means of escape. When this was the case, the acids of 
the soot with which the rain was charged, acted injuriously on 
the stonework, and produced decay; but it was not at all geneiral, 
or of a character to excite any particular apprehension regarding 
the future. When be came into office he found that there had 
been a trial of two solutions, which it was proposed to employ for 
the purpose of arresting decay ; and a commission which examined 
the volutions gave a preference to that of Mr. Szerelmy. That 
had accordingly been applied to all the interior courts, and, so 
fkr as it had gone, it had answered perfectly, nor was there any 
appearance of decay; but there were no sufficient grounds of 
encouragement for confidence in its efficacy. It was composed 
chiefly of zinc and bitumen, and he had not thought himself 
warranted in sanctioning its continued application. He had 
taken measures to have six of the most promising schemes which 
hi^l been recommended to him applied to the western front near 
the Bouse of Lords, under the careful inspection of an experienced 
chemist, and he expected that, in the course of the year 1867, a 
satiafiactoiy report of the result would be made. 



oiruolfl. ’ 

' V- '. o awoi t M w TTM-mooF o ow Braucmowi. 

•■'•.ifct.F. Xifotv has read to the British Association a paptf 
W Beotot Improvements in the Application of Ooner^ to 
9W>Bto6f Coastmctions.*' The author pointed ont what He 
..eoosidmd a radical defect of concrete formed of lime, as 
ordinarily used, viz. that by the action of fire it beoomeii 
reoonverted into lime, which, when the water from the engines 
is hronght to bear upon it, expands greatly, and forces out the 
walls' to the destmction of the building. He advocated the 
use of a concrete formed from gypsum, which is not liable 
to this defect. The gypsum, which is of a coarse and inex- 
pensive character, is formed into plaster of Paris by roastingt 
and mixed with a peculiar kind of day found in connection wiw 
the beds of gypsum. 


NEW WATER-METER. 

Messrs. Bobbrton-Brisson & .Goionard have invented a 
new Meter for measuring supplies of Water in such a manner 
that the smallest quantities, as well as the full supplies, are 
accurately registered, whatever be the velocity or pressure of 
the quantity delivered ; it measures the quantity without 
causing any sensible intermission in the current or diminishing 
the pressure in an appreciable degree beyond what may be the 
result of the friction of the parts of the apparatus. The meter 
consists of a pair of coupled cylinders, in which pistons move, 
giving motion to two slide-valves, which open and shut alter- 
nately the entrance and exit of the water. The two cylinders 
are of cast iron, as are the rest of the pieces except the slide- 
valves and the rods, which are of copper and brass. The 
water enters into the valve-box, passes into one of the cylinders, 
and acts bn the piston. When this has arrived near the end 
of its stroke, the ports are partly open so as to admit water to 
the second piston, so that it may commence its course when the 
first has finished its course ; consequently, there is no interrup- 
tion in the flow, nor any intermittence in the registering of the 
quantity passing t|^ugh the meter. The reciprocating motion 
if the dide-valves; which are fixed immediatmy upon tho end 
of the piston-rod, sets in motion a small lever in connection with 
the register and dial-plates, which are similar to those in use 
for gas-meters. Constructed in the workshops of Coignard & C**., 
this new machine has received practical sanction on a large 
scale. The towns of Nantes and Angers, the Imperial School of 
. Arts and Muiuiactures, the administration of the Versailles 
Water-works, those of Marly and St. Cloud, and the water 
^ service of the Imperial Palace of Meudon, have employed it, to 
their satisfaction. , , 

* — ' ' '■ 

ozmBOPS strata at cancAoo. 

Tan wMiriiig of an Artesian well at Chicago, has brougfit to 



^ht the exietenoe of Olifeiro^ Sthita beneath that entorprieiiift 
In the first forty feet the Axfic is Upper Silniian, am 
ep'^^hai^ged with petroleiun that it bums |^]y ; and 100 gallpne 
of (nl, which accumulated in the shaft, were pumpM out. 

compact, yellowish-white stone, 200 feet thick, but showing 
ho trace of oil, was next penetrated. Then came 200 feet 
gihy limestone, with oil in thin seams, succeeded by a bed of 
shide, 106 feet in thickness, saturated with petroleum, and 
yielding much oil where it rests on the Lower Silurian, l^low 
this occurs a reddish sandstone, 71 feet thick, also containing 
oil ; and at a depth of 711 feet a stream of water was tapped, 
of good quality, which delivers through the 8 J-inch bore 600,000 
gaSons a day. 


ABTBSIAN WELL AT KINGSTON. 

The proprietor of the Kingston Brewery, being desirous of 
obtaining a pure supply of water, has recently had an Artesian 
Well sunk on his premises in Brook-street. It was commenced 
early in last November ; engineers, Easton, Amos, & Son. The 
first operation was to sink a shaft 6 ft. 6 in. in diameter, 
which was carried to a depth of 90 ft., and lined with 9-inch 
brickwork, set in cement. The top of the shaft, to the depth 
of 18 ft., was lined with iron cylinders to keep out the surface 
water, which would otherwise in time have percolated through. 
The shaft being completed, cast-iron pipes were erected from 
the base, to some height up, and there a platform was erected. 
The work of boring was then commenc^. The pipes first 
used were 7*inch, and were sunk to a depth of 325 ft., when 
l-inch were put down till chalk was reached; after sinking 
40 ft. in that, the boring was proceeded with, but no pipes 
were used. This was in order that no springs might be shut 
out from contributing towards the supply. Directly the vein 
was tapped, water rose like a fountain 8 ft. above the surface. 
For the first 200 ft., when passing through soft soil, the pipes 
sank by their own weight as the earth was removed from under 
them ; butr as the depth became greater, the pressure of the 
earth upon them became such that great pressure had to be 
exerted to force the tubes down. For that purpose the stageing 
down the shaft was used ; on it was placed an hydraulic press, 
and a weight of ten tons had at last to be brought to bear 
before the pipes could be induced to descend. When the pump 
is not at work, from eighteen to twenty gallons flow away every 
minute. The steam-pump used at the brewery has three throws, 
and raises about seventy gallons per minute. To keep^ the 
whole establishment supplied with water, or, as called in a 
brewery, ** liquor,” this pump raises qn an average 25,200 gall<m8 
daily ; but yet, for all that, and when at its greatest speed, the 
water in the reservoir — 90 fib. deep and 6 ft. in diameter — is 
only reduced and kept down rather more than a foot. The quapr 
tjity of water which flows every day will be 25,200 gaUoas 
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'."iOl{«gl to< 18,440 gallons daily. The yield of the well may thus 
he ostiiiiat^ at 44,640 gallons each worldng-day, a total of 
80^760 in a week. The oyerflow — nearly 20,000 g^ons daily 
-^a tamed into the sewer, thereby flashing it considerably. 
!total depth 470 ft. 2 in. 

NBW XODB OP SAWING STONE. 

Instbad of the Saw ordinarily employed, a disc of lead, kept 
well covered with emery, has been used for some time past in 
France with great success and economy. The lead is cast on a 
circular plat^ of cast iron, of sufficient thickness and diameter, 
and pierced with holes, which, by means of the lead with which 
they become filled in the casting, unite together strongly the thin 
sheets of lead at its two sides, which are joined also at the cir- 
cumference of the disc. The emery falls from a reservoir above 
the disc, and the surplus ie^, conveyed into a trough underneath, 
whence it is brought back to the vessel which feeds the disc. 
This apparatus is either moved on a carrietge to the rock which 
is to be cut, or the block of stone is brought up to it on a 
carriage. A saw of this description, about 3 ft. 6 in. in diameter, 
driven by a 4-horse power, was found to move through Carrara 
marble at the rate oi about 2^ inches per minute, and through 
Normandy granit-e at the rate of nearly an inch in the same time ; 
and the cost of cutting was scarcely one-sixth of that with the 
ordinary method . — Scientific Remew. 


STONE-CUTTrNO MACHtNB. 

Fob some time past machinery has been rather extensively 
used in the slate quarries of Wales, in cutting the rough materi^ 
into slabs. These machines, the invention of Mr. Geoi^ge Hunter, 
of Carnarvon, have been fitted up for the Tyne Harbour Works. 
The Newcastle Machine is of the normal type, which consists 
essentially of two saw-blades mounted on a transverse shaft; and 
a traversing bed, much resembling that of a planing-machine in 
its. action, on which the block of stone or slate to be cut is fixed. 
The machine is fitted with, two 7-ft. blades of |-in. steel-plate. 
The tools are set with a twist to right and left alternately ; th^ 
cut in. wide, at the rate of about 3^ in. per minute. There 
are fbi^-four sets of tools, at a 6-in. pitch, in each b]ade, moving 
at the rate of 44 ft. per minute. The shaft is 12 J in. diameter, 
cast iron, and 9 ft. long .between standards. The stone is 
magnesian lime, and the^ rough blocks, as placed on the table, 
w:eigh up to seven or eight tons. The estimated horse-power 
consumed is between two and three. A second machine is a two- 
bladed saw, each saw 13ft. diameter. Each blade wiU carry sixty- 
eight tool-holcLerB, the tools set singly and in pairs alternately. 
The larger numbw of the saws employed for cutting slate in 
North Wales have two blades, but several have been mounted 
ivith three and Ibur blades, with 16 ft. between the standards. 
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‘ D<EBiKa has exhibited in the York-road, Lambeth, soma 
^^Tiatent Tunnelling and Shaf^inking Hachineiy,” which has 
attsradad considerable notice. What you really see is ** a small 
stone-drilling engine placed upon an iron cradle, which is piyoted 
on the end of a horizontal arm. A cast-iron piece, consisting of 
two sockets placed and fixed rigidly at right angles to one another, 
connects this arm with a vertical colimn, which is supported on 
a wrought-iron &ame on wheels. This construction enables the 
drilling engine to be moved and placed so as to drill a hole in 
any direction.” This is the inventor^s description of a machine 
the extreme compactness and lightness of which impress you at 
sight. The drilling engine, indeed, weighs no more than 
105 lb., and the frame in which it is set is correspondingly simple 
and portable. This advantage, considering the circumstances, 
and ^e place of working, is of great and obvious importance. 
The engine is worked by means of compressed air, and the drill, 
when &ed in its socket, has both a forwai'd and a revolving 
motion. The point of hardened steel is driven like a battering 
ram against the surface of the rock with extreme force and 
rapidity, until a hole is made of sufficient depth for blasting. A 
block of granite was experimented upon, and when once the hole 
was rounded, a depth of six inches was scooped out of this most 
stubborn material in five minutes. Pulverization is assisted by 
a continuous jet of water directed into the hole, and the hole 
itself may be driven not only horizontally but at any angle— a 
point of great importance in blasting operations. These (lulling 
engines are in daily use at the zinc mines of the Vielle Montague 
at Moresnet, near Aix-ln-Chapelle : the rate of advance with 
only one engine in a drift six feet high is said to be two and a 
half times what it formerly was by hand labour in the same kind 
of ground, while the expense of driving per m^tre has been 
reduced from 175f. to 95f. Less powder is also wanted, and the 
cost of sharpening tools is less in engine than in hand-labour; 
On the other hand must be reckoned the repair of engines, which, 
with such a movement, must needs be considerable, and is, in 
fact, set down at 12f. 25c. per m^tre, the total result being a cost 
of 120f. 66c. per m^tre for engine-labour, against 104f. 68c. per 
m^tre for hand-labour. The engine differs in some importwt 
particulars from that employed in the Mont Cenis excavations. 


VBOBABLB EXHAUSTION OF COAL. 

Fbof. W. S. Jeavonb, in a paper read by him to the Manchester 
Scientific Students’ Association, states the consumption of Coal at 
the present time may practically be stated at 100 millions of 
tons annually. Within less than 60 years it increased sevenfold, 
and the increase of the population and wealth has been propor- 
tionate. He thought the geometrical method of calculation was 
the only practical way of expressing the rate of progress. The 
question was, whether this rate of increase would conti]£6e, 





mifitaOK or TAOtB. 


^ pW, xMoiuble bounds. Thcrjr bad not yet ^ to tbee , 
oftfiSito; tlieybad not made ^ ther^nisite nulways; they 
luid dtuy seen the bc^ning of steam navigation ; in twenty years 
jMOoe stesm-idonghing wo^d probably be the r^e, and in. their 
Wtersnpply, in the pumping of the sewage of towns, and in twenty 
Other different ways, steam and coal would come into use. No- 
thins but a rise in price would bring any serious check. The 
losult of Mr. Hull’s cakulations is, that there is within 4,000 ft. 
depth an amount of 83,000 millions of tons ; but no one k so 
absurd as to suppose that we shall ever get to that depth. Mr. 
Vivian, in his speech in Parliament on the subject, had said that 
there was no difficulty arising :&om temperature or pressure ; but 
in the Dukinfield mine, which is the deepest perhaps in England, 
the pressure makes itself felt in what is caUea a ** creep,” and the 
same is the case at Monkwearmouth. At the latter place the 
temperature of the rock is 80 degrees, and the atmosphere is 84 
degrees, and occasionally higher. Mr. Vivian had given an 
erroneous idea about the cost of sinking, which, -instead of a 
penny a ton, is, calculating the interest and the number of years 
taken to bring a mine into working order, more like very many 
pennies. America has the largest area of coal of any other 
country; and the moment England begins to retreat, the produce 
in America and other countries will increase, and pass us in the 
race of competition. 


PBESSTTBB-GaTJGB. — FTBOHKTEB. 

Mb. E. a. Cowfeb has exhibited to the Institution of Civil En- 
gineers a very delicate Pressure-Gauge for ascertaining very low 
pressures and small differences in pressures, the scale commencing 
at 1-lOOth of an inch of water. This instrument consists simply 
of a very flexible diaphragm, having one square foot of area on 
which the pressure acts. The amount of pressure is ascertained 
bv weights applied on a lever which keeps the diaphragm in 
place. Mr. Cowper also showed a pyrometer for high tempera- 
tures, which is used for taking the temperature of a hot-blast of 
1,160 deg. Fah., from Cowpei^s hot-blast stoves for blastfurnaces. 
It consists of a copper mug or measure, the body of which k 
about an inch thick and is hollow, fitted inside with an indicator 
and sliding scale. A piece of copper is adjusted so that its 
specific heat shall be as 1 to 50 to a pint of water. The copper 
k heated in the hot-blast and dropp^ into the water, when the 
rke in the temperature of the water is read off the sliding-scale, 
the aero of which has been previously adjusted to the temperature 
of the water. 


XJQVZD FUBL. ' 

Tbux has been made in Kussia by Captain Schepakovdd, of 
the Military School at St Petersbu^, of a furnace for bumiiig 
, fluid hydrocarb<m«. If petroleum k ever to be used oommer- 







M sfeeian-fdel, it is probable that j^an^ sneh anaagem^iA 
^ t)!^ proposed bjy Captain SchepaJcoT^ will be emplon^ 
mlanxmag it. The prindpla of his apparatus is i&nple, 
and is one with which we are just now very familiar, owing to 1;he 
ntoent introduction of the ** vaporizer.” This little insti^ent 
eo^udsts of two tubes jdaoed at right angles to each other with the 
esctremities in contact. One of these tubes is placed in the 
liquid to be “ vaporized/’ and air is forced through the other, 
v^ch causes an upward current through the first tube. The 
li^d ascends ; and!, on arriving at the extremity of the tube, is 
^persed in finely-divided spray. It is upon this principle that 
the improved furnace is bas^. The boat in which the boiler was 
fixed was 24 ft. lon^r and 5 ft. wide, and was fitted with a steam- 
engine of two-horse power, by the aid of which a speed of six 
knots per hour was obtained, the quantity of turpentine consumed 
being three poimds per horse-power per hour. The boiler was 
heated by four jets, the turpentine being contained in a reservoir 
at the bows. It is stated that the heat obtained by a lamp con- 
structed on this principle is enormous — sufficient to melt steel. 
This has actually been shown by the inventor in a lecture, in the 
course of which a fra^ent of copper weighing three-quarters of 
an ounce was melted by a lamp burning between two and five 
pounds of turpentine per hour. The flame was about 2 ft. in 
length, and was of a yellowish-white colour. The noise was 
like that produced by steam escaping from a boiler. The appli- 
cation of the lamp to the superficial charring of wood for pre- 
servative purposes was also exhibited. 

Oil of turpentine is composed 'exclusively of carbon and 
hvdrogen, in the proportion of five atoms of the former to four 
of the latter; and a pound of this substance would contain thirty 
parts by weight of carbon to four parts of hydrogen. When it is 
burnt under the ordinary conditions, only a small quantity of 
this carbon is employed in the formation of heat ; another part 
is consumed in the production of light, and the remainder escapes 
unburnt as smoke. In the apparatus which we have noticed, the 
tupeutine, being in a highly divided state, is placed under tlie 
most favourable conditions for complete combustion, the supply 
of oxygen being sufficient to consume the whole of the carbon, 
yerj little of which is wasted in the formation of either light or 
smoke. 

Wehave purposely omitted all considerations of cost, and it may 
fairly be doubted whether the substitution of petroleum, or any 
other fluid hydro-carbon, for coal, will be attended with any great 
economy. M. Schepakovski’s experiments appear to have been 
made exclusively with turpentine, which is, of course, not so ex- 
pensive an article in Bussia as in this countiy. — Builder* 

FBTBOIJEX7X FOB KABINB BNOINES. 

A Pahtjamtotaht paper gives an account of the results of 
axpeiriments made at Woolwioi Dockyard with the view of tasting 



|)f PffNScpUiii^a&d Shale Oil aa rahatitiites ^ar- Goal 
la jMlInag-iiteaiii in maim hoilera. The ^neriinentsiif^ cdh- 
Hr. Bichazdaon, who had proposed a plan of employ- 
ind dl instead of coal. The Report of the results is not of a 




t&ejurpose in view varies considerably. 

^e lleport concludes that if results as favourable as three 
mentioned can be obtained under ordinary circumstances, it 
would appear that 1 lb. of oil will evaporate about double the 
weight of water which 1 lb. of coal burnt in the ordinary way 
would evaporate ; but at the same time the greater cost of ou 
(from 10/. to 23/. per ton) must be taken into consideration. If, 
however, a great reduction were to take place in the price of the 
oils, ** probably, under some circumstances, they might be ad- 
vantagMusly used instead of coal. The experiments, therefore, 
as far as they have gone, may be regarded as of considerable 
value, in showing the great evaporative power of these oils, and 
the practicability of burning them according to Mr. Richardson’s 
plan.” Mr. Richardson writes to the Times : — 

. ** The experiments at Woolwich were necessarily commenced 
with the best and more expensive petroleums. Nothing was 
known of their properties as fuels ; the result has proved, that 
those which contain spirit and burning oil are not so well suited 
for fuel as those from which they have been extracted ; but until 
a method was arrived at of getting rid of the smoke, n6 others 
could be used. The smoke was mastered by simply decomposing 
a little water vapour, carbonising, and burning the gases. The 
heavy oils, as they are termed — those from which the spirit and 
burning oil have been extracted — are about the consistency of 

gas-tar. Their market price is at present 61. per ton 

When we remember that gas-tar is the same as the heavy oil, 
only in a more concentrat.^ form, and that it can be obtained 
in any quantity at 18s. per ton, cheapness would be the result 
of an enlarged manufacture.” 

In Cana& there are vast deposits of asphaltum, or mineral 
pitch, which the inhabitants call gum-beds. Perhaps these 
could be made available in Canada for engines. A cubic foot of 
this asphaltum, it is said, represents the effusion of 60 to 80 
cubic feet of lubricating oil, and from 100 to 120 feet of illu- 
minating oil. Some of the best oil-wells in Canada are sunk on 
or near these gum-beds. — Mechanics' Magaziaie. ^ 


SMOKE CONSUMPTION. 

A NEW invention for Consuming Smoke and economising fhel 
has been applied to the steam-engine furnaces at several large 
works in ShefBeld, with very remarkable results. The novelty 
consists in supplying the furaace with hot instead of cold air fbr 
combustion, aim feeding the boiler with boiling instead of cold 
water. The air is heaM by being drawn tlmmgh flues along 
each side of the boiler, and it passes from the flues i^to the 
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' fiu^BWse- small perfo^aiaoiui in tba brickwork fbmniag: 
tge^skLea of the fbrnaoe. It is thus distributed evenly over the 
snifiAce o£ the fUe, causing such complete combustjon, 
that, with proper care, no smoke is emitted even after firing, 
bey<^ occasionally a few light pufiTs. It is a necessary part of 
the plan that the fumace-door should fit well and be opened 
only for firing. This is one part of the invention ; the other 
provides foruie heating of the water before it reaches the boiler. 

object is accomplished by conducting the waste steam from 
the boUer into a sort of cistern (called a * heater’) having a 
series of pipes, like those of a tubular boiler, but with more 
space between. The water winds through these pipes on its 
way from the tank to the boiler, and is heated to boiling point 
bv the action of the ’^raste steam on the pipes. The result of 
the combined processes is that full steam-power can be main- 
tained with h^ the ordinary quantity of fuel and labour on the 
put of the fireman, and the smoke is effectually consumed. 
The invention, with slight modifications, is considered to be 
s^ially applicable for steamships, as at sea it would have the 
adihtional advantage of providing, by the condensation of steam 
in the heater, sufficient saltless watw for the use of the crew. 
The two processes described are self-acting, and the invention is 
so simple that it can be applied to any kind of boiler or furnace 
at a comparatively small coat. The inventor is Mr. Prideauz, 
of the hang’s He^ Hotel, Sheffield. 


STEAM FinE-BNOIME. 

Air interesting trial has been made at Saltaire with two of 
Messrs, Merryweather and Sons* patent long-stroke Steam Fire 
E^nes. One of these ei^nes had a single steam cylinder of 
8 in. diameter, and a horizontal double-acting pump of 6 m. 
diameter, with 18 in. stroke of piston, being on the same prin- 
ciple and of the same sise as the engine Der Rhein which gained 
for these makers the first prize at the last competition of fire 
engines, being that held at Cologne in 1865, The other engine 
had double cylinders each 6 J in. diameter, and two double-acting 
pumps, each 5 in. diameter, and 18 in. stroke of piston, being of 
the same construction as their first prize engine Sutiurland at 
the Crystal Palace competition. The double cylinder engine 
raised 60 lb. steam pressure ^m the time of lighting the firo in 
6 min., and got to work in another minute, when, working 
through 160 ft. of delivery hose and a 1 in. no^e, it projected a 
oratinuous stream of wa^er from 10 ft. to 15 ft. over a shaft 165 ft. 
h^h. When tried for range a 1^ in. stream reached a measured 
distance of 233 ft. from the nozzle, and a fair body of water was' 
projected to 219 ft. distant ; through a 1^ in. nozzle a distance of 
169 ft was reached. The single cylinder e^ne took rather 
longer to raise steam, solely on account of using a very inferior 
eosl (the boilers in both engines are of the same consfruction). ^ 
This engine also prcgected a 1;^ in. stream fairly over the shatt ' 
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AQi|» 40 & : tbA p^«881xre on tiie pomps of both engineo iMi$h^ 
lislb^ &e ttrsEBge steam pressure bew 120 lb. per square ioolt 
trials were oonBidered highly satismctory b^ those pre^i^ 
as 'both engines worked very steadily and maintained steam 
aaeOy, worfcng without vibration or oscillation, and beiiig 
attorned only by one engineer and one of the Corporation <» 
Bradf(»d firemen as a stoker. — Mechanic^ MagaevM. 

FIBB ALABUM. 

Wb find in the Union MHicale a paper by Dr. Dufihy, on a 
curious and useful invention, due to the inj^nuity of a celebrated 
ez-coinuTor, M. Hobert Houdin. The object in view is to give 
the AiRrm of Fire at the very commenceiqent of the threatened 
catastrophe, and the following description will show how this is 
accomplish^ Suppose a copper la^na and a steel one to be 
solder^ together hy their surfaces, so as to form a single blade, 
copper on one side and steel on the other. Let it be fixed 
vertically by one of its extaremities to a board, without however 
quite touching it, in order to avoid all fnction. The arrangement 
will be best understood by supposing a knife to be brought close 
to the board as if with the intention of cutting it throng. Now 
suppose a metal knob to be fixed on the board, on the steel side 
of the blade, and at a short distance from it. This knob is con- 
nected with one of the poles of a voltaic battery, the other polo 
of which communicates with the screw which secures the fixed 
extremity of the blade, and with one of those bolls or alarums^ 
which we see used in the telegraph-offices to prepare the clerks 
for the reception of a message. Now let the blade be warmed : 
as the dilation of copper by heat is greater than that of steel, it 
follows that the blade will bo bent, the concave side being 
the steel one ; 'and if the heat applied be sufficient, a contact will 
be effected between the blade and the knob. No sooner does 
this take place than the bell begins to ring, and continues doing 
so until the contact is interrupt^. A very small degree of heat 
will be sufficient to produce the requisite curvature of the blade ; 
even a burning cigar will do so at a distance of about three 
inches. This facility might in many cases prove rather a draw- 
back, were it not that the sensitiveness of the apparatus may be 
diminished* at pleasure by increasing the distance of the Imob 
from the blade . — Gdignania Messenger. 

A FIBE-DAKP IKDICATOB. 

At the Society of Arts, recently, Mr.' Jabez Hogg, FJLS., 
has read a papOT on ** The Perils of Mining and Means for Pre- 
venting them, his chief purpose being to bring under notice a 
Fire-damp Indicator by ]i&. F. Ansell, of the Royal Mint. 

After reviewing the subject of mining “ accidents,*’ and showing 
the necessity stm for xneans of preventing, them, he proceeded 
to speak of Mr. Ansell’s indicator, whereby, said ll&. Hqgg^ 



bttv'k able to detect the emalleet appreciable quantify of fire- 
dlmp in a mine. As in the case of the safety-lamp, Ansell*s 
nwidamp indicator is the practical a|»plication of a nafyral law,' 
.that of difiusion. Mr. Ansell practicall;i^ applies this law to 
the detection of fire-damp ; and since his indicator enables hha 
to ascertain the exact percentage of this or other deleterious 
gases, the application is of the very highest importance and Talue, 
xiot only for coal and metal mines, but wherever subterranean 
works of any kind have to be carried on, for it as readily indi- 
cates the presence of the deadly choke-damp if in a poisonous 
amount. It is also capable of being made equally useful for 
the detection of coal-gas in houses and lai^ buildup, as 
theatres, railway tunnels, and the proposed subways in our 
streets ; or in the holds of ships, where foul air or fire-damp 
often collects. 

The instrument is formed, in the first place, of a glass flask 
six inches in height and two in diameter. Its top is tightly 
covered by a piece of common red tile, and from its bottom goes 
a narrow tube, which, being bent upwards, rises to double the 
height of the flask itself- Mercury is lying in the bottom of 
the flask, and, of course, to the same level in the tube also. In 
the upper part of the narrow tube are the projecting ends of two 
isolate wires, connected with a small galvanic battery. This 
forms the whole apparatus, and we may suppose that the flask 
is placed in a part of the mine where some men are at work, while 
the wires can be extended to the top of the pit, and there be 
connected with a battery and bell. If, while the men are 
working, a small or large quantity of gas be suddenly disturbed, 
some portion of it will percolate through the tile and gather in 
the flask with remarkable rapidity. There it will press the 
common air upon the mercury, and induce it to rise in the narrow 
tube until it reaches the wires. Immediately the mercury touches 
them the galvanic current will be complete, and the bell will be 
set ringing. This warning wiU be given in less than two seconds 
from the time the gas makes its appearance ; and another instm- 
designed upon the same principle, will give warning of a 
gradual accumulation of gas when it had become dangerous. 
Sb. Ansell also shows an instrument a little larger than a 
watch, and constituted upon the principle of the common baro- 
meter, which the mine-viewer can take in his hand ; and if in 
the course of his passage through the mine he comes upon any 
place where the atmosphere is charged with even one per cent, 
of gas, the instrument will register it. 

ICAinrFACTtTBB OF LUCIFKR IfATCBES. 

OmD of the most perfect Lucifer Match Manufactories in the 
world is supposed* to be that at Frankfort, N.Y., noted for some 
extraordinary machinery, the invention of Mr. Gates. At this 
eetablishment 720,000 ft# of pine, of the best quality, are used 
annually for the matches, and 400,000 ft of bass-wood for casein 
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■'.t itiuiMplMlf VM^ vnmi^y for the matehee fo 400 bantta, 'and 
. is 9,600 Ibe . The machines ran night aiid 4«gF^ 

'and'SOOiumds are employed at the works. It takes OOO^lb. ^ 
|Miper per day to make the light small boxes for holding the 
rnkUheS, and four tons of pasteboard per week for the larger 
boxes ; 66 lb. of flour per day is used for paste, and the penny 
stamp required by Government on the boxes amounts to the sm^ 
l^tle sum of 1,440 dollars per day. There are four machines in 
use fbr cutting, dipping, and delivering the matches. The 2 in. 
pine-plank is sawed up the length of the match, which is 2^ in. 
These go into the machine for cutting, where, at every stroke, 
twelve matches are cut, and by the succeeding stroke pushed into 
slats arranged on a double chain 150 ft. long, which carries them 
to the sulphur vat, and from thence to the phosphoms jat, and 
^us across the room and back, returning them at a point just in 
front of the cutting machine, and where they are delivered in 
their natural order, and are gathered up by a boy into trays, and 
sent to the packing-room. Thus 1,000 gross, or 144,000 smaU 
boxes of matches, are made per day. The machines for making 
the small thin paper boxes and their covers are quite as wonder- 
ful and ingeniously contrived as those that make the matdies. 
A long coil of paper, as wide as the box is long, revolves on a 
wheel, one end being in the machine. It first passes through 
rollers, where the printing is done, from thence to the paste 
boxes, where the sides and ends only are pasted ; firom thence to 
the folding apparatus, where the ends aro nicely folded, and the 
whole box is pasted together and drops into a basket. A similar 
machine is at work at the covers, and thus 144,000 boxes per 
day are manufactured. — Mechanic^ Magasine, 

OXJTTA. PERCHA CBMEMT. 

A GOOD Gutta-percha Cement is made by dissolving gntta-pereba 
in chloroform in quantity to make a fluid of honey-like consist- 
ence. When spread it will dry in a few mpments. Heat the 
surfaces at a fire or gas flame until softened, and apply them 
together. Small patches of leather can be thus cemented oz^ 

. bewts, &c., so as almost to defy detection, and some shoemakers 
employ it with great snccess for this purpose. It is waterproof, 
and wm answer almost anywhere unless exposed to heat, which 
- softens it. 

^ XBCSAinCAL HOTIOK AMD HXAT. 

A instance of the conversion of Mechanical Motion 

into Heat is recorded in the Proceedings of the American Academg 
of Arts and Sciences (Boston). A turbine working in a race led 
ftceia the Merrimae river, wd supplying the motive power to one 
of the Lowell cotton factories, was observed to be iinegalar in ite 
‘ motion. On examination it appeared that the ** steady ptn,** at 
the lower end of the shaft, made of steel two and a half iaebee , 



JtSCdUJniOAL jMDi Aym. ^ . 

4ittDi<iUav And woiking in a box of case-luadened iron, was ae* ^ 
^ttaU;7 although it had hei^n constantly plunged in the race, ^ 

throng which serenty-flve cubic feet of water rushed every 
second — 4,600 feet per minute. The pin and portions of the iron 
ben were exhibited at a meeting of the Academy, and on each the 
signs of fusion were clearly apparent. The moving power of a 
turbine is known to be great ; but here we see it converted into 
heat, which, in defiance of the rapid st 1 ;^am of water, rose to the 
temperature of the welding point of iron. That heat is but a 
mode of motion is a question that has worthily occupied the 
attention of Dr. Joule and other mechanical philosophers, and to 
them we commend this new and striking illustration. 

IMPROVED MOnVR POWRB FROM QAS. 

A COMPACT Oas-engine, the invention of M. Pierre Hugon, of 
Paris, is protected by twelve patents, dating from 1858, with 
which a aeries of careful experiments has been conducted by Pro- 
fessor pazin, of the Versailles Lyceum, with very satisfactory 
results. The Mining Journal states that the cylinder of the new 
machine is vertical, and that a rod jointed to the shaft works a 
bellows, which draws the gas from the ordinary supply pipes, 
and forces it into the cylinder ; here it is mixed with the neces- 
sary quantity of air to form an explosive compound, a minute 
quantity of water being supplied within the cylinder to ensure 
the necessary degree of moisture to prevent the hardening of the 
oil used for lubrication. The ignition of the explosive mixture 
takes place alternately above and below the piston, and is effected 
by an ingenious form of slide-valve carrying suitable gas-burners, 
which are ligh^d at each half-stroke hy an exterior burner con- 
tinuously kept burning. The cylinder is surrounded by a water- 
jacket, through which cold water is continually circulated. The 
explosive mixture used consists of about 1 part gas to 9 parts 
air, and the average of two experimental tests, ea^ of one hour 
duration, made by Professor Gazin on December 6 and December 
8 respectively, showed the gas used in the cylinder to be 171 
cubic feet; number of revolutions of shaft, 3,313; weight on 
break, 15 kilos. ; length of break-lever, 2 metres ; diameter of 
cylinder, 13 in. nearly; stroke, 11 8-10 in. The power of the 
machine was found to be horse-^wer nearly, and the gas 
used per horse-power per hour 74 cubic feet. It is claimed that 
31. Hugon’s is the only gas engine that regularly and uninter- 
ruptedly works up to its nominal power : and it is maintained 
that the ignition of the explosive mixture by a gas jet instead of 
^ electricity is decidedly advantageous, inasmuch as electricity 
is a force too complicated and too delicate for the evenr-day use 
of a manufactory' or workshop. Gas engines are, undoubtedly, 
the best motors extant for obtaining small power-^from 4 to 8 
hone^without the necessity of the continual outlay whidi the 
nse <ii steam would entail No expense whatever is incurred 
vphflst the machine is idle, and the fall power is available at afiy 
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tr eia^ U^tiD^ tbe gas, whilst its stoppm is eflhetetf 
with aqittu &cili1y bj taming it MagoFi/M. 


mgW OAS-BUBNBB. 

A lOBW Gas-bumeri which possesses important advantages oveor 
the ordinary metalHc kind, has been intr^uced by Messrs. Jjrm- 
atrong and Hogg, gas engineers, Edinburgh. The nib of the 
burner is composed of ^^patent adamas,” a siliceous substance, 
wMob is not liable to corrosion or oxidation; and the result of 
this quality is that the flame is always steady and the gas 
thoroughly consumed. The adamas is quite unaffected by any 
degTM of heat to which it may be subjected in the burner form, 
and is so durable that burners tipped with it will last for many 
years. 


PHOTOMBTBR FOB OAS-BUBMINO. 

Mb. Suoo, the gas engineer, has exhibited at the Conyemazione 
of the Institution of the Civil Engineers, a jet Photometer for 
rostering the illuminating power of gas-burners, upon the prin- 
ciple whicm h^ for some time past been adopted by gas compa- 
nies. In this apparatus there is a delicate arrangement for 
mainlining a constant pressure, ^d through this a small jet is 
supplied. The whole is enclosed in a case in which perfect ven- 
tilation is secured without the fear of disturbance to the flame, 
by which erroneous results would accrue. The case has a glass 
front, on which is a graduated scale; there is also a similar 
arrangement at the back, so that the height of the flame can be 
accurately ascertained. For registering variations in the height 
of the flame, the light is admitted through a slit on to a piece of 
sensitised paper, to which a transverse motion is imparted in a 
photographic camera. A continuous image is thus secured, the 
varying height of the flame being indicated by the height of the 
image at different points. The principle of this photometer is 
based upon the discovery made by Mr. George Lowe, that if a 
jet be supplied with gas the pressure upon which remains con- ' 
stant, any change in the illuminating power of the gas will vary 
the height of the flame. 

TUB HOUSES OF P^BLIAUENT, 

Db. Pbrot's Report on the Warming, Ventilatia^^^iuid Tigyifing 
of the Houses of Parliament has just b^n publishedT^ It is clear 
and concise, in which it exhibits the essentials of a public docu- 
ment. The arrangements for ventilation appear to be as perfect ' 
as the present state of mechanical science wm a^nit of; and if 
honourable members complain,, it is because, as Dr. Feit^ shows, 
^y take their own feelings as the standard, instead of regaid- 
ing the laws of Nature. With an unlimited supply air, 
'Parliament diould never be drowsy. On ^e ni^t'^that the 
HLectoral Praaehise Bill was introduced, about 1,500,000 cubie . 
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oi.axp passed tttouf^ the Sense oi£ Ckanmtms enaiy.he^ 
hefl^ to a oomfortable temperottire. Thein are hundrede of ai^ 
conrees throughout the bnildin^ and air-valyes, and huge hoxi- 
Eontal emoke-flues, with hundreds of chimneys, besides fifteen 
miles of steam-pipes, with about 1,200 stop-cocks and yalyes, 
and ** a multitude of holes and cranni^ as intricate and tortuous, 
as the windings of a rabbit-warren.” The consumption of gas, 
including the entire building, is 12,000>,000 cubic feet ann ually, 
cost of which amounts to 3,500f. — Athenatm. 

In the Lancet it is remarked : — “ Wheneyer there may be 
doubt as to the efiectiyeness of the yentilation, let those whose 
complaints tend to its augmentation be listened to rather than 
those who would diminish the supply of air, for it is not p^ible 
to oyer-estimate the beneficial influence of efficient yentilation 
on the health of men. As the reporter states, * Of all sanitary 
conditions, not one is more conduciye to health than a copious 
supply of firesh air.* But what, it may be asked, is sufficient ? 
It is essential that each indiyidual should receiye at least 1,600 
cubic feet of fresh air per hour, or 20 cubic feet per minute. 
Howeyer, the best authorities on yentilation agree in opinion 
that it is desirable to supply about 2,000 cubic feet to each man 
per hour, or 33 per minute. Dr. Keid regarded 10 cubic feet 
per minute as generally sufficient, but occasionally supplied 60 
cubic feet per minute. Since the Beport before us was presented 
to the House, it was found on the night when leaye was asked to 
bring in the Electoral Franchise Bill that about 1,500,000 cubic 
feet, or between 9,000,000 and 10,000,000 gallons of fresh air 
passed through the House of Commons every hour.” 

The cost has been paid of securing the Houses of Parliament 
from danger of fire. In April, 1865, Mr. Barry drew atten- 
tion to, the wooden fittings placed beneath the roof (which is 
itself incombustible), to aid in the ventilation of the House; 
also to the proximity of the gas-burners to the ribs of the ceil- 
ing. The high temperature caused by the method of lighting 
added to the peril. In August 1865, Mr. Imray undertook to 
execute works (substituting metal for wood, or covering the latter 
with metal, with other arrangements) which should render the 
roof fire-proof. For this useful work he received the sum of 
1,400Z. (the time employed by him was four months), and such 
a sum 1^ seldom been Laid out to more useful purpose. 



^ THE CYCLOSCOFB. 

Mb. Humphrey has exhibited and explained to the Institution 
of pivil Engineers an instrument called the Cycloscope, for set- 
t^ out railway or other curves without the aid of the tranait 
tn^oUte, &c. Externally, it somewhat resembles a box sex- 
tant. It is composed of two essential parts only, viz. two |dane 
mirrors,' one of which is silvered over the whole of its snxfiaee, 
and the other over one-half of its suriace. By a law of 
physical optics, which is called either combined or soceesshre 
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.illbiiwNlb « ^ iliilM will be formed in tbe half Htumbt 

^ zendesed avaiiabie to set out any clnrve of ear 
men i^ne, applying the eye to an eye-hole in the badic 
9r the ^ole minor, and at the same time setting the two mir- , 
roH irt ^ angle to one another e^ual to the ^uired tangentiel 
aiu^^ $hen the several successive reflected in^es of a ranging 
rocC for instance, are seen to lie upon the circumference of a 
mn&ematically true circle. The curve is then readily set out in 
tne field by simply placing other ranging rods in line with these 
"eeveonl ima^.. This can be done % looking through the un*« 
'silvered hau of the half mirror, and planting the rods oppo- 
site to and overlapping the successive reflections. No emi can 
arise in the manipulation, and the whole process of setting out a 
true curve is shortened and simplified. After setting the mirrors 
to the requisite tangential angle, no further adjustment or support ia 
needed than can be afforded by the top of a ranging rod placed at 
the commencement of the curve, and shiffed occasionally to any 
stake on the curve that thh limits of distinct vision may require. 


I^NEUIIATIC PBOFTTLSIOW. 

M. Bbroisuok, the manager of the Swiss Western Bailway, 
has described to the British Association “ A System of Pneuma- 
tic Propulsion,** which he proposes as adapted for surmounting 
Steep gradients and sharp curves. His proposition is to propm 
the carriages through a tube by means of a column of air, and 
not to use exhaustion. This column of air he derives from the 
gradual sinking of a large bell, or succession of bells, after the 
manner of a gasholder. The raising of the bells will be effected 
by means of the direct action of hydraulic power firom an 
elevated head, where such is available ; and in any case the power, 
whether water or steam, used for raising the bell is only aiu^iaiy, 
as the ascending carriages will drive the air before them, and 
tiius raise the bell a certain portion of the necessary elevation. 
H. Bergeron is about to construct a short line on this system 
at Lausanne for * connecting that town with the terminus of 
the present railway there. The tube is to be constructed of 
concrete, the materials for which can be obtained at a low cost. 


At the Conversazione of the Institution of Civil Engineers* 
have been exhibited one or two new featiures in the much-vesrad 
question of Permanent Way. Mr. Wright sent a model,of his 
excellent, though expensive Bed-plate Sleeperage system, which 
certainly possesses many and great advantages, but which we fsar 

* Upon this oooaslfm, the President (Mr. Fowler) narrowed his list of In- ^ 

vitatwns so as considerably to reduce the number of hia guests, and enable 
them bstter to anpreoisifee the merits of the models and other articlea ezhU . 
bited, Iwihe edofttonal apaoa aflOrded to the company. The hosnltiditiea .. 
of onr Bdentiflo Baoniooa appear to be serions items of expaDae : tw vaij 
irtth the vfews'oC Am MsosM ttllBg thepnaidan^ 



wme into eztensiTe use on amnnt of its mat first 
00 ^ Messrs. Livesay and Edwards exhibited a modification of 
v. Greayes’s well-known cast-iron Pot-sleeper, so much in use 
in India and £|gypt. The sleeper is oral in plan, and it has thrM 
jaws cast on it, so that lie rail is well held m pla^ The key i 
of cast-iron and is serrated, corresponding serrations being cast 
on one of the jaws of the sleeper. Mr. Griffin’s sleeper is of the 
same family as the last, only it is cast with corrugations ; the 
rail is also held with a ratchet-key. This system of holdii^ the 
key in place by means of ratchets or serrations, which was intro^ 
dnoed Mr. Ordish in his elastic cast-iron chair, appears to be 
now freely adopted by permanent way inventors. We observed 
a model of Clark’s radial Axle-box, which will roll freely round 
corves of 60ft. radius. There are three pairs of wheels con- 
nected on the outside by an arrangement of rods and hinges. 
The centre pair of wheels is capable of considerable lateral 
motion, whicn is displayed directly the leading wheels enter 
upon a curved piece of line. It is ingenious, but hardly looks 
practical, and will not compare favourably with Mr. Bridges 
Adams’s simple arrangement for effecting the same object, lu 
Mr, Goozge Smith’s &gie Engine the novelty consists in an ar- 
rangement of segmental-headed pins or bolts attached to the 
framings of the engine and bogie, and so constructed as to allow 
of a true motion round the centre, and admitting also of a com- 
pound transverse and circular motion by means of slots made in 
the slides. The engine and bogie frames are always in contact 
sliding upon each other, and the weight is equally distributed 
amongst the wheels by means of a system of compensating levers 
connected to the springs. Mr. Skinner contributed a model of 
his patent Locking Gear for Railway Signals as erected on the 
Great Western Railway . — Abridgvdfrom the Mechanic^ Magagine. 

LIGHT HAJLWA.TB. 

At the Institution of Civil Engineers, a suggestive paper 
on “ Light Railways in Norway, India, and Queensland,” by Mr. 
C.- D. Fox, has been read. By the term ” light railway,” the 
autiior states that he had in view such as, either being branches 
from existing trunk lines, or being intended for districts re- 
quiring the development of their traffic, might bo constructed in 
a substantial maunet, but with every part only of sufficient 
strength to caTiy loads repr«tented by the rule that no pair of 
wheeSi should have to bear more than six tons. This would enable 
these lines to take the rolling stock of all other railways of 
similar gauge, with the exception of the locomotives. 

The railway system of Norway was, it appeared, being con- 
structed on the light principle, with a gauge of 3 ft 6 in., under 
the direction of M. Carl Pil^ the State engineer. Two lines had 
alreadj^ been completed ; the one, from Grundsett to Hamsr, a 
distance of twenty-fonr English miles, at a cost of 8,000 ^ per 
mile, inelnHing rolling stotf and stations; and the other, from 



. , to pUmud, a dktance of thirty Epgiidi iiuk9,'at<a 
oodt pi 6>000£. per mile, indLoding also roUiig stock and statioas { 
bttb in the latter case the country was more difficult, the irorke 
generally were heavy, so tiiat steep gradients and sharp carves 
were nnavoidable. The details were given of the locomotive and 
carnage stock ; and it was observed, that these lines, which ran 
through thinly-populated districts, already more than paid thw 
expenses ; and that the results of their working had been so 
satis&ctoty that this system was being extended. 

In India, a line from the Arconum jimction of the Madras 
Bailway to the town of Conjeveram, mneteen miles in length, 
kndon the same gauge of 3 fb. 6 in., has been at work for eighteen 
months. This h^ been constructed for 3,5001. per mile, induding 
telegraph, stations, and rolling stock ; and although the traffic 
did not require a greater working speed than f^m twelve to 
fifteen miles per hour, the trains had at times been run, with 
perfect safety, at upwards of forty miles per hour, including 
toppaees. 


For the Government railways of the colony of Queensland it 
was decided, after much discussion, to adopt a gauge of 3 ft. 6 in. 
Of the Southern and Western Bailway 60 miles had already 
been opened, while 124 miles were in course of construction, and 
200 miles under survey. Some account was then given of the 
character of the permanent way, and it was stated that these lines 
might be constructed under difficult circumstances for between 
11,000/. and 12,000/. a mile, and under ordinary circumstances 
for 6,000/.' a mile, including stock and appliances of all kinds. 

The Great Northern Bailway of Queensland was then noticed. 
And in conclusion, the author repeated that, in his opinion, the 
basis of the light railway system was the reducing of the weight 
upon every— even an engine — ^wheel in the train to three tons, 
the limitation of the spe^ to twenty-five miles an hour, and the 
adaptation of every detail to this data. 


STUKL BAILS. 

Mb. Pbicb WnxiAMS, in a paper read by him to the Institu- 
tion of Civil Engineere, states that the introduction of StedL 
Bails, manufacture chiefly by what was known as the Bessemer 
process, and the satisfacto^ nature of the results obtained, en- 
courages the belief that in this material has at leng^ been 
obtained what was alone wanting to give something like real 
permanency to that which in name alone had hitherto deserved 
the title of permanent way. Two steel rails laid in May, 1862, 
at the Chalk Farm Bridge, on the London and North-WesteEn 
Bailway, side Ity side with two ordinary iron rails, after out- 
lasting sixteen mces of the iron rails, were taken up in August 
last, and the one face only which had been exposed, during iaxate 
than three years, to the traffic of 9,650,000 engines, trucks, 
and 95,'677,240 tons, although evenly worn to the extent of a 
little more than a quarter of an inch, still appeared to be capable 
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of ^tnditrmg much more work. A piece of one of these rails- wee 
exhibited, and another piece had been tested, Mr. Kirkaldy’s 
.machine, the results being recorded in tables and diagrams,' 
[Rowing the comparatiye strength of steel, steel-topped, and iron 
trails of different sections. 

The |;eneral adoption of steel rails on main lines, where the 
traffic u of the heavy descri^ion referred to, would, in the 
mhion of the author, not omy prove 50 per cent, cheaper in 
the end, but, what is of infinitely greater importance, would, 
through the less frequent breaking up of the road, materially 
add to the safety of the traveUing public. 

XLBCT111C41< BAILWAT COHMUmCATIOX. 

A 8T8TSK of Electrical Oommunication between passengers and 
guards, and between guards and drivers, is now used in the mail 
and tidal trains of the South-Eastern ]^lway. The passenger 
compartments of the carriages have on each side, near the roof of 
the carriage, a circular box, in the centre of which is a knob, 
which, on beix^ pulled, rings the bells in the guards’ vans, and 
on the outside throws out a small glass disc set in an iron rim. 
The guards see at once the compartment from which the alarm 
signal has been sent, and at their discretion they may at once 
either stop the train by signalling to the driver, or proceed to 
the next station. Passengers cannot restore the knob to its 
former place after it has been pulled out, nor replace the indi- 
cator outside to its normal position. Electrical communication 
is maintained by wires passing under the eaves of the carriages, 
and betfnreen the carriages by spiral wires. The power employed 
is an electrical battery in the front and rear gua^’ vans, of 
ceUs in each case. 

BAILWAY SWITCH-BOX AND SIONAIiS, 

At the Conversazione of the Institution of Civil Engineers there 
has been exhibited Mr. Beas’s Switch-Box and Handle, which con- 
sist of only four parts, instead of about eighteen, as in the ordinary 
switch-box arrangement. A tubular casting has a bed-plate 
Attached, which is embedded in the ballast ; on the upper side 
are jaws for receiving the pin of the switch lever. The balance 
weight is cast on the switch lever, which has an eye at its lower 
end into which the switch rod hooks. This forms a very simple 
and satisfactory arrangement, which has been working success- 
fully for some time past on several lines of railway. It certainly 
will have the effect of preventing trains leaving the rails at 
switches in consequence of weights dropping off or boii^ frosen 
in the ordinary switch boxes, upon which it is a decided improve- 
ment. The details of Mr. D^^s 8;^tem will be found illustrated 
in the Mechanicti Magazine^ to which journal we are indebted for 
ihis report, 

Messrs. Hogarth and Matthews sent Sparre’s patent Signallifig 
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tetMi&zi]igiib& «Bgi 9 e telfigz^phin^ and inst^ eom- 
jliipfe^ttioa -witlun any diBtanoe up to 1,200 yaxds. The.iignali 
teapandtted by meaiu of a column of comuressed air containad 
itt a j^pe, the hcae of which is varied according to the dis^oe; 

' a hm of ^ in. to I in. being sufficient for trahsmitting sign^ 
IflSOO yards. The column of air is compressed and forced againat 
aa . elastic airtight diaphragm in the receiving apparatus by 
means of a cylinder in caoutchouc, adapted to the extremity m 
the transmitting apparatus. At each compression the elairtio 
ffiaphragm is raised and resumes its former shape on the ces- 
sation of the pressure. Advanta^ is taken of this alternate 
deration and depression of the diaphragm for the transmission 
of signals. This system has been adopted for signalling purposes 
in the French navy, where it is stat^ to have met the approval 
of the Government. It is well adapted for transmitting signals 
on board ship between the commander and the steersman or the 
engine-room. 

naiLWXT PASSENGEBS* SIGNALS. 

Mb. Howell, of the Feninsular and Oriental Company, has 
devised a Bailway Signal, which is purely a pneumatic one. EieMdi 
carriage is supplied with a length of elastic airtight tubing, 
which runs under it longitudinally, the ends of which are joinS 
and made secure when the carriages are coupled up by means of 
a simple screw joint, which locks by the sixth of a turn. From 
this main tube, thus made to run the whole length of the train, 
. branches are brought through the floor into each compartment, 
terminating in a small box having an airtight lid for Ijie main 
tube, and all its branches are maintained in an almost perfect 
vacuum by being connected with a steam pipe of the engine it- 
sdf, which keeps the air exhausted. Thus, on the first symptom 
of ^nger or alarm, the passenger has but to pull a string, the 
airtight lid of the box is opened, and on the pneumatic despatch 
principle, the ball is driven through the tube into a receptacle 
in the guard’s van next to the engine, passing into which it libe- 
rates a detent that fires a cap, and instantly calls the attention 
of the guard to it. By a veiy simple contrivance the opening of 
any of the lids of the airtight boxes opens also a small steam 
whistle on the ei^ne, thus warning the driver of the gu^ hav- 
ing received a danger signal firom a passenger, and giving him 
notice to be ready to stand by when the guard’s si^ial comes* 
and instantly stop his engine, or even reverse it. Every ball 
placed in each airtight box of each compartment l^em on it the 
number of the carriage to which it belongs, with its class, so 
that the guard, if careful about observing the make-up of his 
train, can give a pretty good guess as to the p^ it comes from, 
and possibly even the nature of the danger it intimates.— FV um 
th$ limes. 
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‘ ' &k)ta Mr. DaLdel, of Deptford, suggested that ea^ 

tturiage should be furnished with an iron reserrdr or holder to. 
ebntain gas, which should be forced ihto it under pressure. 
He devised also a simple (X)m|>ensating and automatic valve for 
' equalising the amount of gas given out for feeding the various 
^ bumen. These plans have been realised and tested on the 
South-Eastern Railway with the most gratiiMng results. 

The Great Northern Railway Company, desirous also of effect- 
ing changes in the same dire^ion, and of testing Mr. Dalziel’s 
system of lighting in their long and fast trains, have borrowed 
for the purpi^se a South-Eastern experimental carriage. This 
carriage, with its holder and apparatus complete, has been at- 
tached to a Manchester express train at the King’s Cross Station. 
The holder was charged with what was deemed a sufficient quan- 
tity of gas for the supply of three burners during the double 
journey. The gas was turned on at 4.40 p.m. by means of a 
stop-cock, and the train started at the time above mentioned. 
The burners continued to omit a brilliant and uniform light up 
to 10.20 P.M. on the same night, when the train reached its des- 
tination and tile gas was turned off by means of the same stop- 
cock. On the following morning at 11.80 a.m. the gas was 
lighted, and the carriage then proceeded with the train to Lon- 
don, where it arrived at 6 p x. The burners had thus been 
alight for twelve hours and ten minutes ; notwithstanding this, 
there yet remained a sufficient supply in the receiver for two 
hours’ further consumption. The officials appointed ‘for watch- 
ing the progress of the experiment report that no uncertainty or 
fli&ering of the lights was observable, no matter what the speed 
of the train or the sharpness of the curves round which it passed. 
The holder, in this case, consisted of a boiler-like vessel of 
wrought iron, 1 ft. 6 in. in diameter, and 9 ft. 6 in. long, and which 
was fastened below the floor of the carriage, and was thus invi- 
sible to the pas.«<engGrs. The automatic valve is a valuable and 
important feature in the contrivance, for the gnidual exudation 
of the gas involvas a constantly varying pressure within the 
holder, and unless this were provided for and counteracted effec- 
tually it is easy to understand that no such thing as uniformity 
of light would be obtained. The pressure employed in charging 
the holder was equal to 120 lb. on the square inch. — MechanvS 
Magagine, 

THR RAILWAY IN LONl>ON. 

Thb Railway Traffic in London begins to make some show in the 
annual return's. In the year 1865, the Metropolitan line carried 
15,021,275 passengers ; the North London, 9,172,819 ; the Black- 
wi^, 4,286, 1 59 of loc^ ” passengers. The flgores do not indude < 
the 6,000 or 7,000 periodical ticket-hoMers, as the number of their 
journeys is not known. These 28,000,000 of London passengedC 
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trwvidGUiittiloog^ BailM xttflwsy, wm 
tliaii liU tp6 jMuwenffen i^pon the 1,274 miles of the great and laos-' 
psnnii Jjm£m and Nortn- Western ; and more by seTeral mimoDS 
than all the passen^rs upon the 1,900 miles of two other 
nreat and prosperons lines, the Midland and the North-Eastern, 
Another year has now made an addition to London railways— 4he 
Gannon Street and Charing Cross line is open, and the Metro* 
politan runs into Mooigate Street. Even in 1866, passengers by 
railway in the metropolis were far more than 28,000,000 ; that 
number takes no account, there being no return, of the millions 
who use the suburban portions of the long r^ways, whether 
main line or branches — a class especially large on the south side 
of the metropolis, where railways cany their passengers into and 
from the yeiy heart of London. We do not pretend to estimate 
the London railway traffic of a few years hence, when the inner 
circle shall be complete, and when people may take the rail 
through the Thames TunneL It is enough that London railways 
willi^e the progress of London possible. — limes, Jan. 8, 1867* 


yiCTOniA BATLWAT BBIDQB OVBB THB THAMBS. 

This new Bridge over the Thames at Battersea, which is 612 ft. 
long and 132 ft. wide — ^being the widest railway bridge in the 
world— consists of four river spans of 175 ft. in the clear and 
two land spans of 65 ft and 70 fr. respectively. The spans and 
rise are the same as those of the original bridge, hitherto used 
jointly by the two bodies for which the present work has been 
undertaken — ^the London, Chatham, and Lover, and the London, 
Brighton, and South Coast Bailway Companies — but the founda- 
tions and ironwork are perfectly distinct. The great additions 
made to the capabilities of the two companies will be easily un- 
derstood when it is stated that the bridge will hold two mixed 
gauge and two narrow gauge lines for the London, Chatham, and 
Lover; and one for the London, Brighton, and South Coast Be- 
sides, the space of 33 ft. 6 in. by the up and down platforms is at 
present so arranged that it will be available by a small additional 
expenditure for three more narrow gauge hues ; so that alto- 
gether, with those already existing on the old bridge, there will 
be ten separate means of access to the Victoria station, each 
having a distinct imd independent approach. The bridge forms 
the key to the intricate network of high-level lines at Battersea, 
which is now nearly completed, and will doubtless obviate the 
difficulties which have now for some time impeded the working 
of the traffic of the oompanies by whom it has been built, 
details of the structure are so numerous that it is impossible to 
notice them one by one, but there are some peculiar features 
connected with it which deserve special mention. For instance, 
the 32-arch ribs in the four spans are so arranged as to act as 
pantilevers, while the horisontal girder connected with them by 
spandrils is riveted up, and thus forms one continuous girder 
from end to end of the bridge, which, as has been stated, is 912 £L 
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jm kDgtiL Again, the ribe abnt on eaet-iion skewbadu, fhom 
ivlndi, OB the piers, cast-iron standards are carried up to support 
die h<»iEOntal girder; so that the bridge is, in fact, an uninter- 
mptod structure of iron, without intervention of masoniy or 
bzraikwork of any kind. The cylinders beneath have ^n filled 
with ooncrete in cement and Imckwork, loaded with pig-iron, so 
as to equal the weight of the superstructure when occupied with 
locomotives — ^being in the case of the (flinders next the old 
bridge as much as 1,260, while in the remaining ones it was 
1,000 tons. It may be added that the greatest settlement in any 
part of this section of the great structure was not more than i 
of an inch. The works connected with the bridge on the south 
side of the river are chiefly lofty viaducts and represent a total 
length of ten miles of double lines. 

THE CANNON 8TBEBT SAILWAT STATION. 

Anoteeb most Important link in the network of railway lines 
which now.traverse the metropolis in all directions has been com- 
pleted and formally opened. This was the magnificent Station 
and Bridge which makes its junction with the Charing Cross line 
near the Boroimh Market ; and, turning off from that point, crosses 
the river near London Bridge and terminates about the centre of 
Cannon-street. As might be expected, this little completing loop 
has been uncommonly costly ; but it is also expected to be unusu- 
ally remunerative, for the station has been built on a scale which 
supposes a passenger traffic of no less than 20,000,000^. annually. 

&oept in the bridge and the building of the Cannon-street 
Station, no very great expense has been incurred ; but boUi the 
works we have named have, of course, been very heavy items in 
the bill of costs. The bridge is, for a railway bridge, singularly 
graceful. Unlike the bridge at Charing Cross, where Mr. Hawk- 
shaw had to make his designs fit in with previous work, to use 
abutments not suited to his outlines, and, above all, to provide a 
footbridge, which spoilt the whole effect, the bridge at Cannon- 
street has been executed entirely in accordance with the first 
conception. Its piers, which have been built on the cylinder 
principle, have been taken far below the bed of the river, and 
ordiiu^ girders of wrought-iron between these piers cany the 
roadway, which is laid for five lines of rails. A handsome orna- 
mental balustrade on each side gives a peculiar appearance of 
grace and lightness to the whole. 

The station to which this bridge leads is one of the loftiest and 
most convenient in the kingdom. Its arched roof is wider in a 
single .span and longer in extent than the roof of any other 
buSding in London. It is nearly 40 ft. wider and nearly 100 ft. 
long^ than even the Charing Cross Station, 
t At the signal-box at the entrance to Cannon-street Station 
there Are no less than 60 semaphore arms at the different points. 
'Next to the signal levers at the Clapham junction, where^ it is 
said, one may change carriages for any part of the world, the^ 
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ibSittiidig lil&i i2i6 maoBl itadoti at Oaanon-atreet ft extendi 
ffAitt one aide of the bridge to the other. It has a range o^ no 
leie 67 levers. Those for distance amal§ are coloured 
;felkir, red for the in-trains on the east line, blue for those going 
01^ and black for the'** points.** Each lever is numbered on the 
fiiiee and on the top, and the work of all is further indicated by 
the lettering on the brass plate which is placed along the front of 
the lever frame. 

This railway was opened on the 1st of September, when the 
woridng of the line was. so inoperative that it was ** blocked*! 
almost' continuously throughout the day. But, on January 6, 1867s 
^ bore this emphatic testimony to improvement : — **!nie 
on the Metropolitan Railway continues on a most extra- 
ordinary scale, and the facilities by the South>Ea8tem line from 
Cannon-street to Charing Cross, which is now extremely well ar- 
ranged, have been invaluable. But for the services of these two, 
lines the greater part of the business of London during the past 
three days must have been suspended.*’ 


CUMBIVO I/OCOMOnVXS — ^MOMT CBNIS BAILWAT. 


■ Mb. J. B. Fbxx has read to the British Association a lengthy 
papef on Locomotive Engines and Carriages on the centre-rail 
system for working on steep gradients and sharp curves, as em- 
TU<^ed on the Mont Cenis Summit Railwsy, of which the follow- 
ing is an abstract. The use of the centre rail was first thought 
of by Messrs. Yignolles and Ericsson, in 1830, and proposed to 
be applied to the inclines on the Manchester and Liverpool Rail- 
way, but it was not put into operation. In ignorance of what was 
then done, Baron Seguin, in France, Mr. Fell, and others, also 


applied their minds to a solution of the problem of constructing 
railways over steep gradients. It was not till Mr. Brassey and 
Mr. Fell built a centre-ra^l engine, and laid down a length of line 
on that plan on the Cromford and High Peak Railway, for experi- 
mental purposes, in 1863, that the system was put into practical 
operation ; the experiments being entered into in order to satisfy 
^he Italian Government as to the feasibility of laying down a line 
on a similgr principle over one of the Alpine passes. The mean 
gradient of t^e first 24 miles of line from St. Michael to Lausle- 
beig is 1 in 60, with a maximum gradient of 1 in 12 ; in the 
other 24 miles the mean is 1 in 17, and over the whole length 
there are at intervals curves of 2 chains' radius. The line rises 


to an elevation of 7,000 ft, and is exposed in places to avalanches 
and heavy snow-drifts, where it will be suitably protected. The 
system of locomotion adopted was that of a third or tracdota rail, 
on which adhesion <^uld be obtained by horizontal wheels, 
worked by the engine in conjunction with or independently of the 
evdinazy driving-wheels, which admitted of the weight of the 
enffine Ming reduced to a minimum ; while the pressure upon the* , 
mmdle rail cosdd be carried to mj required amount and gi^ente * . 
of 1 in 12 worhed with as mu^ certainly and safety as those of 
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1 ia |00* The tetoe ndl jJeo toniehee themeaae of i^lyiig 
laoet poweeftil brakes for oratroUing the descent of the train^ 
insl greatlj diminishes the frictional resistance in passing ronnd 
•harp cnires. Besides this, the centre rail renders it s^ost 
impossible for the train to leare the rails. 

The first experiments were made on the Gzomford and High 
Peak Bailway, from September, 1863, to Jebrnaiy, 1864. The 
weightof the engine and load was from 16 tons to 17 tons. It never 
fail^ to take l(^s of from 16 tons to 24 tons up gradients of 1 
in 12, or in working round curves of 2} chains’ radius on that 
indine, the brakes having perfect control over the tram on the 
ascent. Certain improvements suggested themselves — ^the boUer 
power insufficient, the inner machine]^ too crowded and 
umooessible, and the connecting rods, working at too great an 
angle, by an irresijular impulsive movement diminished the adhe- 
sion of the horizontal wheels. The improvements were made, and 
fhraier experiments conducted, with special reference to the re- 
quiremancs of the Italian Government^ which included three trains 
May each way ; the mail train to perform the journey at an 
average rate of twelve miles an hour, including stoppages, the speed 
up the steepest incline being 7^^ miles an hour, while the gross 
weight of the train was to be 16 tons. The mixed and goods trains 
were to carry 40 tons and 48 tons, each with two engines. The 
traffic on these trains represented a return of 100,000/. annually. 

The paper described the official trials in Italy in the presence 
of the representatives of the English, Italian, Bussian, and Aus- 
trian Governments. The result of the trials exceeded the esti« 
mate, both as to speed and weight of the trains ; and Captain Tyler, 
who represented the Board ot Trade, reported that **this scheme 
for crossing the Mont Cenis is, in my opinion, practicable, both 
medianically and commercially ; ” and similar favourable reports 
were quoted from the French Boyal Commissioner, whil^ it was 
stated that those of the Italian, Bussian, and Austrian Commis- 
sioners were equally favourable and conclusive. The French and 
Italian Govemmenls granted concessions, authorising railways on 
the Imperial postal roa^^ver the Mont Cenis, wiGi a width of 
about 18 English feet, flSn a company has since been formed to 
cany out the undertaking, and the line is expected to be opened 
in April or May, 1867. Attention was direct^ at somelen^ to 
the conditions essential to the success of the system, the ^t of 
which was the employment of different types of engine according 
to the heaviness of the gradients. The carriages as well as the 
engines are each furnished with four horizontal wheels, which 
have flange underlapping the centre rail — these act both as guide 
and safety wheels, preventing the carriages from leaving the rails ; 
and, by guiding them round the curves, greatly diminish the irio- 
tionid resistance and the tractive power requira, thereby render- 
ing it easy to rednpe the weight of the en^e to th&t which was 
n ees sa ary for producing and carrying the power required for the 
tafllMm ot the tssiou The economy of weight has been efibotsd^ 
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te deuad off hj cutters attached to tlie engine; MHtIn 
neiSokis of mist new macluneiy conld be probably contrived <br 
moving that almost imp6rcq)tible film of mist which dimiaiitoa 
the i^esion to nearly the same extent as ice. About 8 or 9 
miles of the line will be constructed in galleries— some of 
masonry and some of wood. ' 

8BLF-Wnn)INO CLOCK. 

Mn. G. HoBsncANN, in the Hordogical Journal^ descri'to^^a 
8df-winding Clock, of his invention, the principle of^whiqhiS’ 
the expansion and contraction of fluids, consequent npon 
natural changes of temperature of our atmosphere. Thero .'is 
first employed in this machine a vessel containing na^tha» or 
any other expansive fluid, which is placed at the top of theme, 
or in any convenient position in which it can be affect^ by the 
changes in the atmosphere. A thin piece of metal tul)ing oon- 
pects this vessel or reservoir with a cylinder inside the case of 
the dodc, both of which contain the ^oresaid fluid ; the former 
being of course fall, and the latter filled only to such distance as 
to fl^w a piston to act in all different degrees of temperatum 
throughout the year. The piston rod, by means of a chain, is 
then brought in connection with the winding part of the dock, 
this winding part being perfectly independent of the movement ; 
by which contrivance a perfect maintaining power is obtained, . 
Instead of a line an endless chain is employed for support of the 
weight, constructed of perforated watch-spring wire in one length, 
which reduces the weight of chain to one quarter of an ounce. 
The regulating screw for pendulum passes through the top of 
the case and through an airtight stufiing-box> by which means 
great accura^ can obtained in regulating, without opening or 
ui any way interiering with the case. The altering of tiie hmids 
is also effected in the same manner by a pinion witii long arbor 
connected with the motion work. The '^ole is endosM in an 
airtight cue, eventually (if required) to bo replaced by an in- 
hausted air case: this will of course materially reduce 
pressure on all the going ]mrt8 of the dock, espedally the jMm- 
dulpm, which will then osdllate with much greater rcgulailtj^ 

BOLBCTBO-MAONETIC CLOCK, ... 

Ak apidication of Electro-magnetism as a motive power flor 
Clock-work has been made by Mr. Bright, of Leamington, The 
pendulum, the bob or ball of whidi consists of an emetromjg- 
netie coil, is made to osdllate by means of a feeble ouxreiit'bf 
deotridty, thus beating true seconds, with a train of wheals 
only, (m of the advantages of the system is said to be, thal a 
number ,of docks, indifferent parts, or even jn diffinent h ones s, 

^ mbemMtedt6!getfasrbyainngUwixe,aidthew^ 
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if med. Jlr.Bi^htliaa patented tlie plan; botthenmi^ 
nMkxtMm movement of docka hj electrical iqeans ie not new.^ 
ijlMafM Mafforine. 


inNDiNO mronme. 

Hb. J. BagiiIse has read to the British Association a paper *^On 
the Coonterbalanciiiig of Winding Engines.” It vrill he readily 
apparent, on a consideration of the subject, that the workup 
^'strain on any winding engines not fitted up with some countov 
i" apparatus must vary greatly at different stages of the 

'winding ; and this is especially the case in deep pits, where ^e 
weight of the rope itself frequently exceeds that of the load to 
he £iiwn. This seems so self-evident that attention need hardly 
'.be drawn to it; and yet, although in the northern coal distriii 
the system of regulating the 1(^ on the engine by countevs* 
balancing apparatus is widely adopted, in other parts of England 
it is the exception instead of the rule. The author g^ve a de- 
scription of the counterbalances now in use, and reviewed the 
action of the different systems, more especially that of the most 
usual method of counterbalancing weights descending on a staple. 

TEB CHBONOOBAFH. 

This instrument, the invention of Mr. Benson, has now cmne 
to be regarded as an authority in all matters where it is essential 
to obtain the rate of sped with perfect accuracy. It consists of 
an ordinary quick train lever movement, on a scale sufficiently 
large to carry the hands for an 8 in. dial ; and with the addition 
of a long Mconds-hand, which traverses the dial, instead of being, 
as usuid, just above the figure VI. The peculiarity of the Chro- 
nograph consists in this seconds-hand and the mechanism con- 
nected with it. The hand itself is double, or formed of two 
distinct hands, one lying over the other. The lower one, at its 
^ ei^me end, is furnish^ with a small cup, or reservoir, with a 
^ minute orifice at the bottom. The corresponding extremity of 
‘the upper hand is bent over so as to rest exactly over this puno- 
thre ; the reservoir having been filled with ink of a thickness 
^tween ordinary writing fiuid and printers ink, the chronograph 
is rew]|y for action. The operator, who holds ti^tly gras]^ in 
. bit haim a stout string connected with the mechanism peculiar 
to this instrument, in taking the time at a race, keeps a steady 
Jook-out for the fiedl of the starter's fiae. Simultaneously, there- 
with the start of the race, the s^ng he holds is pulled W 
;bim; and at the same moment, the upper hand dips down through 
reservoir in the lower, and leaves a little dot or speck of ink 
.^.ngouthe dial. This is repeated as the horses pass the wimuM- 
uWmkfM that a iMting and indisiratable zeooid is aifisdc^ Toy the 
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T Smn has been exhibited to the Inetitution of OiTilllng^e^'^ 
Fbnby’fl patent Adjtic-retainer Lock, in which the leren oonfi>^< 
ling the movements of the bolt are out of the reach of an]r insM* 
ment. The key is made in two parts, each part being inseirte^^ 
in the lock throngh a separate aperture. The works are pjii^ 
' tected firom the action of any picklock, ^d the whole forms 
of the safest and most complete fastenings. Messrs. WMtficihl 
wd Sons, of Birmingham, have tested Mr. Fenby’s adytic 
and permutating machine in the following manner: — Messif 
‘Whitficdd took a lock from stock, and sent a written direction ^ 
the workman in charge of the machine, to cut a check for 
merely sendinp; him the register of the lock, CdOlAS, haying nc 
other communication with him, nor did he see the lock. In ~ 
few minutes he sent the check why^h he had cut, and it openls^ 
the lock the first time it was put in. The arrangement of thi. 
six levers was then altered thus, 1 2 3 6 6 4, and a written 
direction again sent to the workman to cut a check to this new 
combination of the levers. A few minutes sutfieed to cut this 
check, which opened the lock the first time it was applied. In 
order to satisfy themselves by a further test, Messrs. Whitfield 
i^n altered the arrangement of the levers, this time placing 
wem in this order, 3 2 1 4 6 5, and sent a direction to the work- 
mim to cut a check to this airangemont of levers. In a short 
tizne the check was sent, and with it the lock was unlocked the 
first time it was applied. It is certainly gratifying to find that 
what Mr. Fenby has laid down in theory should be found so 
practicable, and this trial proves the value of the lock and the 
machine for cutting the keys or checks. 

The Keedle Lock is simple in its construction, as it is composed 
of neither more nor less than steel wires — call them needles, if 
you like— strung together on two stumps attached to the running 
twit upon trhich they revolve, and they require to be lifted hf 
the key to a position to admit of their being passed through cer- 
tain holes in a plate of brass, and thus passing, carry the run- 
ning bolt with them, which carries the real bolt The needles 
move oblicmely, perpendicularly, laterally, and indeed in any 
direction : hence Vue difficulty in raising all the needles with an 
instrament aimultaneously to their required positions to mh 
thronah their own apertures, and escape the many traps set Ibr 
&em in the shape of a number of holes pierced nearly half-wify 
through the fence-plate of the exact size to fit the needles* In 
tile more expensive latches, as we have only been describing flie 
Aeapest one^ there are protectors and detekors. The invent 
nictunfy seaoii to deserve triaL--*^^ 



^ of Prmrving Wood frm decay, inyented ^ 

s|u K &l>ln]is, of New York, ia as follows :— It coosists in fivst, 
ysmoying the sorfiEU^ moisture &om'the wood, and then charging 
a^ saturating it with hot oleaginous ya|)otir8 and compounos. 
pi.U minted out that aLbumen is the constituent in wood whi^ 
cteoomposes ; and herein the process of decay and pntre- 
fi^OB commences, and it proceeds until the womy tissue is 
jieati^y^ But the albumen in the sap is coagulated by the 
education of heat, and also by the antiseptic power of creosote^ 
umidi the oleaginous vapours deposit in the cellular tissue, 
poagulated albumen is insoluble in water, and hence it is net. 

to be changed by exposure to a humid atmosphere. As 
1(he Bobbins process applies the preserving material in the form 
oif yapow, the wood is left dean, and after a few hours’ exposure 
to the air it is said to be fit to be handled for any purposes in 
which elegant workmanship is required. Neither science nor 
extraordinaiy skill is required in conducting the process, and 
the treatment under the patent is said to involve o^y a trifling 
eipense. 


lUTIFICIAI. W003>. 

Air important branch of industry has recently sprang Up in 
Bhenish Ihrussia. It consists in the manufacture of vanous 
articles from refuse wood and saw-dust, which are a^lomerated 
a cement, the exact nature of which is not stated, and then 
pressed in moulds, so as to form covers for photographic albums^ 
small picture-frames, rosettes, and other ornaments for the use 
of cabinet-makers, &c. For the last-mentioned artides the com- 
position is stained to imitate ebony, mahogany, walnut, and 
other woods. The composition, or ** scifarine,”^ as it is c^ed, 
may be sawn, cut, drilled, attached together by glue, and bent 
on not plates. It may be polished with oil or French polish, 
and may be varnish^ and gilt. A similar composition was 
manufactured in France a few years ago by mixing fine saw-dnst 
with blood, and submitting it to the action of an hydraulic press. 
^Builder, 


WINDOW-SASH SLIP. ’ 

A OONTBTVANCB has been recently patented by Messrs. Maay- 
^Id and Fitzjohn, of Shoe-lane, with the view of obviating the 
mconyenience and danger incidental to window-deaning. The 
arrangement admits of the two window-sashes, the upper and the • 
lower, receiving a double motion, one vertical, and the other of 
rotation about pivots fixed in the sash-frame, right and left, in 
Ihe horizontal line through its centre. The sash-weights, sai^ 
Hues, and pulli^s are dispeufinsd with, and the np-and-dowa 
modoD is obtains by a ra»' and pinion. The spindles of thw 
p imons are fixed in the side-izames, and the racks are fitted istva 



the «.ww.w 
As the poion gears into the teeth of the ladkii^ 
iii* 4^bhM between &em, uie vertical motiob of the sashes )r 
itilS^ contrary. If the lower sash be raised, the npper oitii^ 
Ipunediately descends tbrongh an equal space, and vice vere^' 
i cn Stcangement of rather doubtful advantage as regards vesitUa^' 
tion; tm the weights of the two sashes bemg very nearly equal^^^ 
the hand has only to supply the small amount of pressure neoeS', 
■ary to overcome friction in the frame. ' To dean windows con-^ 
stmcted on this principle, it is only necessary to swing thein 
ppm their pivots, so as to bring the external side of the panM 
within the room, lowering the upper one, if necessary, to bring it 
within rvach,— Builder, 


NEW COTTON-GIK. 

At the Bqyal Institution has been* exhibited at work a new 
Ootton-gm for separating cotton fibre from the seed. This 
machine is constructed on an entirely new principle — ^viz., that 
of nipping the fibre in a positive manner close up to the seed at 
the tune the separation of the seed is efiected, the action being 
very similar to that of a finger and thumb opening to take in 
cotton, and dosing in a powerful manner to hold it, so that no 
fibre can be broken. The result is, that the fibre is obtained, on 
an average, fully one-eighth of an inch longer than on the old 
q^stem, and much more work is also done. This machine is the 
invention of Mr. E. A. Cowper, C.E., and has been named the 

Lock-jaw Cotton-gin,” from the manner in which the fibre is 
held^ fiurt in the jaws. 

A 27EW CEAMBEB CLOSET. 

A XODEL for a new Chamber Closet has been laid before the 
members of the Boyal Scottish Society of Arts, by ])fr. Alex- 
ander Bamsay, its inventor. Mr. Bamsay contends that the act 
of raising the handle of a waterdoset unavoidably introduces 
into the house a quantity of foul air from the soil-pipes or drain, 
greater or smaller in quantity, and more or less noxious in its 
efEbcts, according to the size and condition of Uie soil-pip^, 
drain, and appjuatos with which the waterdoset is connected. 
**From this evil, at least, the proposed chamber doset is .free. 
The doset consists of two vessels, the upper one of which is 
covered by n valve, intended to be constantly dosed, except when 
the doset is in use. This vessel !s a sort of representative of 
the basin of it waterdoset. Its lower end is also dosed by a 
valve, which, when withdrawn, frees itself firom and deposits the 
•oil in the vessel under it. When that vessel is foil, it is de- 
tached by moving it a couple of inches round, so as to undo 
the bayo^ screw by which it is coupled to the lower part of the 
hesm. Whafi the nil vessel is to be removed, it is covered wfi^ 



jwt u>> and so on oontinnooiBly. On iSie diooflofcf ^ 
^ m^reBseiB there is a email tube terminating in a ooi^ling^ 
the purpose of attaching a pipe to cany the gaeee 
ipsa^rated in the vessel into the open air. The valyes are near]^ 
an^ht, and maybe made entirely so, and are evened and clos^ 
o^ when the closet is being used. The basin may baavln^ 
lioth water when it is thought nedessai^; but as as possiblei 
t^ contents of the lower vessel should not be suljected to dilu* 
tibn. The vessel itself being externally clean, its removal may 
be effected with less offence to sight or smell than is occasioned 
by the carrying of a housemaid’s pail from one apartment to 
another.” The excreta can thus be conveyed unmixed to the 
ihrmez^s manure-strance. 

MEW DISIMFBCTAMT. 

MM. Bulmchaed and Chateau, by mixing acid phosphate of 
iron and magnesia with nightsoil, have succeeded in fixing its 
volatile principles. Acid phosphate of magnesia and iron is 
cheap, and, moreover, an excellent disinfecting substance ; and it 
appears, from the experiments which the city of Paris has made 
on a large scale, that, both as an agricultural and a sanitary 
agents this phosphate will render great service to society. 

AjPFLICATIOM OF SEWAGE. 

The proper mode of applying Sewage to promote the fertility 
of land has, during the last two years, been exemplified at Croy- 
don. In some cases it has been proposed to ca^ the sewage 
through drain-pipes beneath the surface of the soil ; but by tl& 
means much of the effect is lost. The best mode of procure 
is suitably to dilute the sewage, and then to keep the surface of 
the ground awash with it ; and it will be proper simultaneously 
to introduce drain-pipes to take away the superfiuous water after 
it has filtered througn the soil, which water may again be used 
to dilute the sew^e. It will be proper under this arrangement 
to divide the irrigated area into small squares of about 20 ft. 
each way by means of earthen embankments a few inches high, 
to prevent the sewage subsiding to one side of the field, from >a 
de^vity of the ground or from the action of the wind. Thw u 
the course that has been pursued from time immemorial in irri- 
gating land in India, and it is as necessaiy here as. there, if sur- 
fiice irrigation be adopted. At Croydon it was found that a field 
. of unfruitful day, not worth 18s. an acre, was made to produce, 

. by the aid of the sewKge, five o^ six erras of Italian rye-grass 
' ^ annum, worth about 40^. per acre, ^e sewage, though foul 
when discharged over the land at the top' of the field, becomes 
perfectly limpid and apparently pure when collected at the bot- 
tom.— Atiafrofed London Nnos, 





mOBOBIBIKO IKDXA-BIUBBBB. ^ 

'^iafirw process, invented by Mr. 8. Bonm^ ‘and deecribed m, 
iS» 'Jmrnal of the Society of Arte, de})end8 upon tb.e still greattf ' 
afiftity possessed by charcoal, especially animal charcoal, for 
all kinds of odours, and its great capacity for the absorption of 
gMcs. The practical difficulty lies in so usin^ the charcoal ai 
not to injuriously affieot the arti(^es with which it may be brought 
in contact^ and this has now been overcome by very simj^e 
xneans. 

The articles, generally speaking, are laid in shelves or trays in 
a hot chamber, with a thin stratum of charcoal beneath and on 
top, and exposed to a temperature of from 120 to 180 degrees for 
from three to six hours ; after which they are removed firom the 
charcoal, having sustained no other alteration than the all-im- 
portant one of being rendered devoid of smell and incapable of 
imparting any taste to liquids or other substances they may 
touch. Under proper management the most delicate textures 
can be thus dealt with without being impaired either in substance 
or appearance. The most cnnvenient mo'de of applying heat is 
hot water or steam surrounding the vessel or chamber in 
which they are placed. One very considerable advantage of this 
process is that, for a lerge number of vulcanised articles, it can 
be carried on in co-operation with the heating or curing by which 
the vulcanisation is affected, and they leave the chamber at once 
free from odour. It is equally applicable to India-rubber in 
sheet, spread ffibrics, or the garments and other articles made 
therefrom when fully made up, such as the ordinary “Macintosh ” 
clothing, air and water cushions, &c. — Mechanic^ Magazine, 


BRILLIANT MARBLED PAPERS. 

In the factories where albumenisod photographic pap^ is 
made, a considerable quantity of paper is spoiled in the process, 
and it is then of but very little use. In Paris and Berlin this 
paper has always been washed as free as possible from tbe 
albumen, and then worked up into envelopes. Ur. Jacobson has 
found a new use for this paper ; he proposes to stain it with 
aniline colours and to employ it for labels, covers of boxes, and 
general decorative puiqjoses. By being splashed with concen- 
trated alcoholic solutions of the various aniline colours, the 
waste of these colom^ papers, according to the Eeader, is now' 
converted into Marbled Paper, of a much more beautiful appear- 
ance than wh^t is produced by the old process, from the green- 
gold lustre which the films of these substances possess. The 
papers obtained by this method retain the gloss, the bright 
** satin” surface of the albumenisod materi^, and are flJmost as 
brilliant by transmitted as by reflected light. They are said to 
be well adapted for shades, transparencies, paper lamps, «-nd 
other means of decorative illumination. 



POnfOUl JTAKM, 

Tub awaiifactttre of these Tsluable little hits of raper is 
Ofxreniment mono^ly in^Franee as well as erer^he^ dse, hut is 
filmed out to a private contractor, who has his workshops in a 
hack court of the H6tel des Monnaies or Mint, where a million 
and a half of Postage Stamps are daily produced at a cost to the 
Oovemment of 90c. per 1,000 ; so that in the case of the lowest 
description of stamps, of the value of Ic., the 6K)vemment profit 
is 910c., or 9f. 10c. per 1,000. The same workshops also pro* 
duce the postage stamps for the French colonies, the kingdom of 
Greece, we il^puhlic of Guatemala, and any other foreign 
countries that choose to apply. The sheets used in this manu- 
facture are first subjected to a preliminary pi^ess — ^viz., that of 
covering the whole surface with a sort of white transparent ink, 
an operation which is performed by means of cylinders. The 
olject of this process is to prevent forgery, for, were anyone to 
attempt transferring the design to a lithographic stone, both the 
inks, the white and the coloured one, womd stick to the stone, 
and nothing but a uniform coloured impression could be obtained. 
The composition of the white ink is a secret. In the press-room 
twelve powerful presses are constantly at work, the men having a 
number of colours spread out before them on marble slabs, 
there is a portion of the operation which, after printing, is en- 
tirely efifected by the hand ; this consists in laying on certain 
specks of colour with the brush. 

The last operation consists in pricking holes round each stdmp 
by machinery. The sheets, when printed, are taken to another 
workshop, where they are cut into half-sheets, each contain- 
ing 150 stamps. Five of these half-sheets are laid one upon 
the other, and strongly pressed together in a frame, an opeiu- 
tion performed by two boys ; the frame then passes under the 
pricking apparatus, and is thence brought back to the workmen’s 
lumds by a combination of pulleys. The bad stamps are now 
picked out, and the remainder sent to the General Post-office. 
The State having also the monopoly of playing cards, the monu- 
&ctare connected with it is also partly conducted in the above- 
described workshops. The State causes a peculiar paper bearing 
a, transparent figure of the eagle, to be manufactured at a speciid 
mill ; at the postage stamps manufactory the types of the court 
cards and the ace of clubs are engraved by electricity ; at the 
Imperial printing office these types are used to print on the 
sheets marked with the eagle ; the paper in which the packs are 
wrapped up is stamped at the H6tel du Timbre. Curd manu- 
facturers, therefore, are obliged to buy of Government the court 
cards, aces of clubs, wrappers, and paper on which to paint the 
low cards, which they do themselves. It is they who make up 
the packs for the ret^ dealers. — QalignanXa Messenger. 

PAUfBTTA PAVBB. 

A Hsw vegetidile fibrous substance, firom whidh to maonfisctoze 







, proposes to utilise in Uie follo^p^ manner : 
lie plant and macerates the same in water, with or with- 


the palmiet orpdottnuil 
»gh, a surgeon, of Boiai^z 
He takes 


t pliyit, whidi Hf. GI«o^ 

«mptda,p 
the whole 

out the aid of heat or steam, so as to thoroughly cleanse, soften^^ 
and loosen the fibre, which is then split up into thin strips 
pressure or by circular or other knives. These strips are again 
soaked in water, or steamed, and allowed to ferment and bleach 
in the sun. He then passes the strips so produced with abund- 
ance of water between rollers, so as to remove as far as may be 
neoessary all gum, resin, or other viscid or iiyurious matter ; and 
again allows mem to bl^h and dry in the sun or by other heat, 
passing them again through rollers, if needful, so as to remove 
all moisture. They can &en be packed and sent to the paper 
mills to be used as rags, straw, hempen, or flaxen material, and 
by the usual means for making pulp suitable for paper either 
alone or in conjunction with other materials. Mr. Eveleigh also 
obtains a substance more suitable for making the finer qualities 
of paper, by removing some portion of the outer coating of the 
stem and root of the plant. He then cuts or breaks up the stem 
and root^first longitudinally, then diagonally - by passi:^ them 
with an abundance of water between pressing rollers. He then 
mixes the broken stuff with water, permitting it to ferment or 
not as may be desirable, and either extracts the small quantity of 
silica contained in the plant by soda and boiling under superheated 
steam, or dispenses with this operation, accoraing to the quality 
of paper to be made from the pulp. The gum or resin of a 
caoutchouc nature which is contained in the plant is also ex- 
tracted by increasing the pressure between the breaking rollers 
or by chemicals, excepting when making a substance for the 
coarser kinds ofpaper, in which case this gum adds materially to the 
fl^ngth and elasticity of the article pr^uced. The stuff is then 
bleached by any of the ordinary processes, such, for example, as 
are used for bleaching s+raw, and reduced by machinery into a 
pulp, from which, when strained, paper can be made without 
admixture with any other material. The prepared substance 
may be used in no greater proportions than rags to make a pulp 
in combination with straw and other materials, which alone will 
not give a good paper. The fibrous substance thus obtained may 
be advantageoimly combined with rags, clay, straw, maize stalks, 
hempen materials, grasses, and any or several of the numerous 
substances now used by paper-makers.— Magaeim, ^ 


SEA.-WEBD PXFBB. 

MM. Gnoiroir and Gaguaoe, chemists, of Paris, propose to 
apply generally marine vegetable substances for the manufactore 
of paper. The sea-weeds used are those known by the names of 
fucuB oomosuB {gotiera rMritima), especially the varieties known 
as the fucus giganteus, or fucus comosus of the .equator. It is 
fiound in the of 1^ glutinous coriaceous shreds or strips 



^^l:.% %if(findBb-grmi eolonr and iHien diy it in fbtm preseota 
a^ewliat the appearance of tobacco. The sea-weed is washed, ta 
it of all impmties and slime, it is then farther washed 
ih any suitable alkaline, carbonated or oxidated and soapy solu- 
tion marking 12 deg. Beauin^. This raw material is washed 
repeatedly until the water resulting from the washing remains 
p^ecdy clear, and is then submitted to the action of mills or 
crushing apparatus provided with water, which, in addition to 
the preying operations, disengages all foreign matters from it. 
There then remains a cellular fibre similar to rags, which can be 
used in the manufacture of paper and cardboard. 

The bamboo, which grows abundantly in most of the West 
India islands, has, we hear, been for some time past largely ex- 
ported from Jamaica to New York in bales and bundles, for the 
purpose of being manufactured into paper, and has proved 
equally as valuable as rags. For shipment, it is crushed between 
the mill rollers, and, by screw pressing, pa^ed into bales, as are 
now packed esparto and other bulky fibres. 

Espa^ grass is coming into general use in paper-making, 
and we learn that paper pulp from the esparto grass is now 
largely shipped from Carthagena to Belgium and &gland. 

NEW MANUFACTUBB OP FLOOB-CLOTHS. 

Bb. John B. Wood, of Broughton, Manchester, has patented an 
improved description of Floor-cloth, which he proposes to manu- 
fiMture in the following way. He t^es buffalo or other untanned 
hides, previously macerated in water, the temperature of which 
should not exceed eighty degrees of Fahr., the water being 
slightly acidulated with hydrochloric acid; using, for this 
purpose, about one part of the commercial acid to a thousand 
parts of water. The shreds or strips of hides should be allowed 
to remain in this water for the period of one or two days, or 
until the texture of the hides is sufficiently softened. The hides 
or shreds are then removed from the bath in which they were 
immersed, and subsequently put into a rag-engine or other 
suitable machine, in which they are macerated or bruised in 
combination with a sufficient quantity of water, until the whole 
shall be reduced into one uniform fluid fibrous mass ; this is after- 
wards to be mixed with cotton, cotton waste, linen, or linen waste, 
linsey, linsey rags, animal- hair, or other fibrous materials, until 
the whole b^mes equally blended throughout. The combination 
p^erred is as follows, namely, about thirty parts of the pulped 
hide combined with thirty parts of linsey rags reduced to a pulp, 
and forty parts of animal hair ground up extremely short and 
fine in the rag-engine or other suitable machine. The pulped 
hide may, however, be mixed in other proportions than t)iose 
above given with fibrous materials; the liquid fibrous pu]^ 
thus obtained is afterwards placed in a vat, in which it is 
kept constantly in motion, from which the flow is regulated as 
on to the wire of a madiine similar in most respects to 



fait g wu p i ig paper; but ae the tantmiA of pulp 

(Maiste tQ 1» npao tbe tito /i 'asnj giyem time is oonaidmbK' 
it M mfetie^ m order to pjgyeut the too rapid eepaiation of tbe 
aratar from the pulp, and t$ ensure an equal diiliinon the pulp 
oeer the whole siu&ce jjf the wire, to use a wire which shell 
nm on OP more op less %der the surface of water contained in a 
tank OP cistern equ^ ^ breadth to the wire of the machine ; so 
that, at all times, w upper gupfece of the wire shall be more op 
lees covered with g stratum of water. The length of the tank 
M about4 ^ qj. 5 ]^ut this may he considerably varied; 
by this anang^Qjj^ pulp, as it flows from the 

®®7 water, so that its 

penect flu^f.^ jg maintained, and its equal difiusion over the 
the wire effectually secured. The wire, during the 
wholejf time, travels forward at a comp^tively very dow 
combination and thorough intermixture of the fibres 
at the same time effected by the lateral shake given, as 

^ , ordinary paper mill. This having been done, the wire 

^ travels onwards, leaving the surface of the water in the tank, and 
thus immediately allowing the greatest bulk of water cont^ned 
in the pulp at once to escape. The more complete separation of 
the water is afterwards effected by the application of vacuum* ' 
boxes and air-pumps, as now done in a paper machine, aided by 
the compression of one or more pairs of wire rollers or other rolls. 
By this time the pulp is sufficiently consistent to permit of its 
being passed through a series of couch rolls covered with felt, the 
number of which may be more or less as required, until the 
whole or nearly the whole of the water which the cloth contains 
is removed ; the fabric is then to be passed over one or more 
laxge jacketed cylinders, moderately heated by steam, in a similar 
manner to that employed in the manufacture of paper. 

The cloth thus made or produced may be finished in different 
ways, either in imitation of and as a substitute for the common 
oil floorcloth, or a substitute for kamptulicon. — Mechanieg* 
Magazine^ abridged. 


FRESH ICEAT FROM SOUTH AMERICA. 

Lord Stahlet has received from Buenos Ayres a Beport on 
the various methods used in the country there to Preserve Meat 
in an effectual manner for transportation to Europe. Mr. Ford 
gives a full account of the native system of curing meat, then of 
Morgaffs process for doing so by injecting a preparation through 
the circulatory system of the newly-kill^ animal, and next of 
Isebigf 8 process for producing the extractum camia. Finally, he 
gives an interesting account of an invention for transporting 
meat in aperfectly wholesome condition, and as fresh as when 
killed. The following is Mr. Ford’s account of the new process, 
eedled ** Sloper’s process,” lately patented by Messrs. M'Call and 
Bioper. The patent has been conceded for the whole of South 
liMioa to Messrs. K.Ptoi8 and B. S. Sloper. These pstentees 



'lamm* abool 



mfeti to be able to preserve meat in its fj^b and raw sti^' 
is to airiye in England or elsewhere, in the exact conation, 
as batchers* meat just l^ed, and be able to dispose of it at t^e 
rate of 4d. to di. per lb. ; and that, moreover, when taken ont oif 
the airtight tins in which it is to be packed, and on being exposed 
in the aar, it will keep twice as long as or^naiy butchers* meat. 
Tho curing process is simple, and is based on the destraction of 
oxygen from the vessel in which the meat is packed. All bone 
is extracted from the meat, hue the fat is Icfr. From the tins 
in which it is placed the air is exhausted by means of water 
forced in at the bottom, which, when it reaches the top, is 
allowed to redescend and run off, and the vacuum thus left 
is filled from above by a certain gas, the composition of 
whidi is kept a profound secret. The two holes at top and 
bottom are carefully soldered down, and the meat is then 
ready for exportation. The only risk it runs is from leakage, 
the smallest opening in the tin case provi^ destructive, by 
allowing the gas to escape and the air to get in. Messrs. Pans 
and Sloper, on their amval at Buenos Ayres, gave an entertain- 
ment to the Vice-President of the Argentine Republic, to the 
members of the Government, and other gentlemen, with a view 
to their tasting some samples of beef they had brought out with 
them from England, and which they had cured six months pre- 
viously. The tins on being opened were found to contain joints 
in first-rate condition, and, on their being cooked, no difference 
could be detected from freshly-killed meat. 

At a meeting at the London Tavern, to test the River Plate 
meat preserved in a fresh state by the patent process of Messrs. 
Paris and Sloper, there was a large attendance of merchantsand 
others interested in the trade of the Argentine Republic and 
the Republic of Uru^ay, and resolutions were unanimously 
passed expressing satisfaction at the samples submitted and 
confidence in the results of the invention. 


XrXTBACT OF MEAT. 

With regard to Liebig's Extract of Meat Company, the ma- 
chinery, &c., for enlarging the establishment at Fray Bentos, 
and for erecting another in the Aigentine province of Entre 
Bios, has been completed and sent out. The outlay for the new 
manufactories will be less than was anticipated ; while, on 4;he 
other hand, the sheep and lands transferred to the company by 
the Sociedad de Fray Bentos are found to be rather in excess of 
the original representations. In 1867, the production, it is be- 
lieved, may amount to 600,000 or 600,000 lb. Meanwhile, the 
manager of the dep6t at Antwerp gives “ the most assuring ac- 
counts of the increasing demand for the meat, not only in 
Europe, but elsewhere.** 
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XrnDBNCBS OF COimNUZTT IX THE X7XITEBSE. 

Pbopsssob Gboye, as President of the British Association, 
which met at Nottingham in August last, remarked that ** One 
woi^ would give the key to his discourse ; that word was Con- 
tinuity. The more they investigated, the more they found that 
in existing phenomena graduation from the like to the seemingly 
unlike prevailed, and that in the changes which took place in 
time, gradual progress was, and apparently must be, the course 
of nature.” In applying that view to the recent progress of some 
of the more prominent branches of science. Professor Ghrove 
remarked there was another class of observations, quite new in 
its importance, which had formed a special subject of contribu- 
tion to the lleports of the Association — he allied to those on 
meteorites, at which their lamented member. Professor Baden 
Powell, assiduously laboured. “ If,” he might add, “ the same 
scrutiny were applied to other parts of the heavens as to the 
zone between Mars and Jupiter, it would bo no far-fetched 
speculation to suppose tliat between the asteroids or bodies of a 
smaller size than what were known as the ancient planets, of 
which instead of seven we now counted 88, and the meteorites, 
bodies of in ermediato size existed, until the space occupied by 
our solar system becjinie filled up with planetary bodies, varying 
in size from that of Jupiter — 1,240 times larger in volume than 
the earth — ^to that of a cannon ball or oven a pistol bullet. 
Another half century would, not improbably, enable us to ascer- 
tain that the now seemingly vacfint inter-planetary spaces were 
occupied by smaller bodies still, which had hitherto escaped 
notice, just as the asteroids had done imtil the time of Olbers 
and Piazzi. But the evidence of continuity, as pervading .the 
universe, did not stop at telescopic observation; chymistry and 
physical optics furnished us with new proots of its existence. 
Those meteoric iKxlie.^i, which had from time to time come so far 
within the reach of the earth’s attraction as to fall upon its 
surface, gave, on analysis, metals and oxides similar to those 
which belonged to the structure of the earth. M. Baubr^, too, 
as* appeared from a series of papers which he had recently com- 
municated to the French Academy, had succeeded in forming 
from terrestrial rocks substances very much resembling me- 
teorites ; so that a closer rehitionship, although by no means 
identity, hud been established between the earth and those 
wanderers from remote regions. .... 
Passing from extra-terrestrial theories to the narrower field of 
molecular physics, we found the doctrine of correlation of forces 
steadily making its way. In a practical point of view, the 
power of converting one mode of force into another was of the 
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higheftt impoitBiice. At a moment when the proepectiye exhane* 
tion of our coal-fields, somewhat prematurely, perhaps, occupied 
men’s minds, there was much encouragement to be derived ^m 
the knowledge that we could at will pimuce heat bj^ the expendi- 
ture of other forces. Some experiments in electricity, which had 
been made by Mr. Wilde and Mr. Holz, tended clearly to show 
that, by a mere formal disposition of matter, one force could be 
converted into another; and as we might, at no very distant 
day, need for the daily uses of manki^ heat, light, and me- 
chanical force, and find our present resources exhausted, the 
greater the extent to which we could invent new modes of con- 
version of forces the better the prospect we should have of sup- 
plying that want. It was but a month from that time that the 
greatest triumph of force conversion had been attained. The 
chemical action generated by a little salt water on a few pieces 
of zinc now enabled us to converse with inhabitants of the 
opposite hemisphere of this planet, and 

* Put a girdle round about the earth in forty minutes.’ *’ 

Professor Grove passed to the general question whether “ what 
wo termed Species were and had been rigidly limited, and had 
at numerous periods been created complete and unchangeable ; 
or whether, in some mode or other, they have not gradually and 
indefinitely varied ; and whether the changes due to the influence 
of surrounding circumstances, to efforts to accommodate them- 
selves to surrounding changes, to what was called natural selec- 
tion, or to the necessity of yielding to superior force in the 
stru^le for existence, as maintained by our illustrious country- 
man Darwin, had not so modified organisms as to enable them 
to exist under changed conditions. The question whether, among 
the smallest and apparently the most elementary forms of organic 
life, the phenomenon of spontaneous generation obtained, had 
recently formed the subject of cureful experiment and animated 
discussion in Franco ; and the general opinion which was arrived 
at was, that, when such precautions were taken as to exclude 
from the substance submitted to experiment all possibility of 
germs from the atmosphere being introduced, no formation of 
organisms took place. The balance of experiment might, there- 
fore, bo fairly said to be against spontaneous generation. The 
prc^essive and more highly developed forms were, at all events, 
so far as the most enlarged experience went to show, generated 
by reproduction. Now, to suppose a zoophyte the progenitor of 
a mammal would, at first sight, appear to be an extravagant 
hypothesis; but the more the gaps between species were 
filled up by the discovery of intermediate varieties, the stronger 
became the argument for transmutation, and the weaker that 
fin* successive creations became. The former view, then, becama 
more and more consistent with experience, the latter more dis- 
cordant firom it. 

** Certain it was, that the more we observed the more we increased 
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the eabdiTigioB of speoiesf and, consequently, the munher of 
those supposed creations to which he referred ; so that the new 
creations became innumerable: yet of those we had no well 
authenticated instance, and in no ether observed operation of 
nature had we seen such a want of continuity as would be 
evidenced by those frequent per solium deviations from uni- 
formity, each of which was a miracle. The doctrine of Cuvier 
— every day more and more borne out by observation — that 
each organ bore a definite relation to the whole of the individual, 
seemed to support the view of indefinite variation. If an animal 
sought its food or safety by climbing trees, its* claws would 
become more prehensile, the muscles which acted on those claws 
must become more developed, and each portion of the frame 
would mould itself to its wants. 

Another series of facts, which presented an argument in favour 
of gradual succession, were the phases of resemblance to inferior 
orders which the embryo passed through in its development, and 
the relations shown in what was termed the metamorphosis of 
plants ; facts difficult to be accxjunted for on the theory of fre- 
quent separate creations, but almost inevitable on that of gradual 
succession. There was, however, a difficulty in the way of 
tracing a given organism to its parent form, which, from our 
conventional mode of following up genealogies, was never 
regarded in its proper light. Where were we to look for the 
remote ancestor of a given form ? Each one among them, sup- 
posing none of their progenitors to have intermarried with rela- 
tives, would have, at about the peritxl of the Norman Conquest, 
upwards of a hundred million direct anc-estors of that generation ; 
and, if the intermediate ancestora were added, double that 
number. Let anyone assume that one of his ancestors at the 
time of the Conquest was a Moor, another a Celt, and a third a 
Laplander, and that those three wore preserved while all the 
others were lost, ho would never recognise either of them as his 
ancestor; he would only have the one hundredth-millionth of 
the blood of each of thorn, and, as far as they were concerned, 
there would be no percept i bio sign of identity of nice. 

“The recent discx>verios in jm-laeontology showed that man 
existed on this planet at an epoch far anterior to that common^ 
assigned to him. The instruments connected with human 
remains, and indisputably tlio work of human hands, proved that 
to those remote periods the term civilisation could hardly be 
applied. A little step-by-step reasoning would convince the 
unprejudiced that what we called civilisation must have been a 
gradual process. I^f even now habit, and prejudice resulting 
therefrom, vested interests, &c., retarded for some time the 
general application of a new invention, what must have been 
the degree of retardation among the comparatively uneducated 
beings which then existed? He had, of course, been able to 
indicate only a few of the broad arguments on this most inter- 
esting subject ; for detailed results, the works of Darwin, Hookeor, 



ITATTJRAL PHILOSOPHY.' 


113 


Huxley, Carpenter, Lyell, and others must bo examined. If he 
appeared to lean to the view that the successive changes in 
organic beings did not take place by sudden leaps, it was, he 
believed, from no want of impartial feeling. Perhaps the most 
convincing argument in favour of continuity which could be 
presented to a doubting mind would be the difficulty it would 
ifeel in representing to itself any per aaltum act of nature. Who 
would not be astonished at beholding an oak-tree spring up in a 
day, and not from seed or shoot ? 

“ If we were satisfied that Continuity was a law of nature, the 
true expression of the action of Almighty Power, then, though 
we might humbly confess our inability to explain why matter 
was impressed with this grtidual tendency to structural forma- 
tion, we should cease to look for special intcn'ontions of creative 
power in changes which were difficult to understand, because, 
being removed from us in time, their concomitants were lost ; 
we should endeavour from the relics to evoke their history, and 
when we found a g..p, not try to bridge it over with a miraele. 
Philosophy ought to have no likes or dislikes, truth was her 
only aim ; but if a glow of admiration wore permitted to a 
physical inquirer, to his mind a far more exquisite sense of the 
beautiful was conveyed by the onlcrly development, by the 
necessary intor-rolation and inter-action of each (dement of tho 
cosmos, and by the conviction that a bullet falling to the ground 
changes the d^mamic^il conditions of the universe, than could bo 
conveyed by mysteries, by convulsions, or by cataclysms. Put 
tho doctrine of continuity was not solely applicable to physical 
inquiries. The same modes of thought which led us to see 
continuity in the field of the microscope as in tho universe, in 
infinity downwards as in infinity upwards, would lead us to see 
it in tho history of our own race. I)oes not the worn hollow on 
the rock record tho action of tho tide, its sti’atifiod layers tho 
slow deposition by which it was fonned, tho oiganic remains 
imbedd^ in it, the beings living at tho times these layers were 
deposited, so that from a fragment of stone wo can get the his- 
tory of a peri(xl myriads of years ago ? From a fj-figmont of 
bronze ^re may get the history of our race at a period antccodoiit 
to tradition. As science advances, our power of reading this 
history improves and is extended. Saturn’s ring may helji ns to 
a knowledge of how onr solar system dciveloped itself, tor it as 
surely, contains that history as the rock contains the record of its 
own formation. By patient investigation how much had we 
already learnt which the most civilised of ancient human races 
ignored ! But how much more might we not expei’t to know ? 

“ They assembled, ephemera as they were, had learnt by trans- 
mitted lal)our to weigh, as in a balance, other worlds larger and 
heavier than their own, to know the length of their days and 
years, to measure their enormous distance from the earth and 
from each other, to detect and accurately ascei’tain the influence 
they had on the movements of our world and on each other, and 
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to discover the substance of which they were composed ; might 
thejjr not fairly hope that similar methods of research to those 
which had taught them so much might give our race Author 
information imtil problems relating not only to remote worlds, 
but possibly to organic and sentient beings which may inhabit 
them, problems which it might now seem wildly visionary to 
enunciate, might be solved by progressive improvements in the 
modes of applying observation and experiment, induction and 
deduction?” . 


DIA-MAGNETTC FORCE. 

An appl ication of the Dia-magnetic Force, which was discovered 
by Professor F»iraday in 1845, has been described by Mr. Cresson, 
at a meeting of the American Philosophical Society, Philadelphia. 
This force gives rise to a repellent action between a magnet and 
various bodies previously supposed to be destitute of magnetic 
relations. This property is found in vegetable, animal, and 
earthy substances. The new use of it cx)n8istB in imparting in- 
ductive magnetism to the iron shell of a steam-boiler, by sus- 
pending within it a number of hardened steel permanent magnets. 
This has been found to effect the removal of sedimentary scales 
formed from the earthy salts hold by the water, and to prevent 
the further deposit of crystalline scales, so that boilers using 
water highly charged with calcareous matters are cleansed Aom 
adhering scales in a few weeks, and kept clean. 


MAGNETIC VARIATION. 

The Proceedings of the Poyal Society ^ No. 86, contains a paper 
by Lieutenant-General Sabine, P.P.S., on the lunar diurnal Va- 
riation of the Magnetic declination, and of the horizontal vertical 
components of the magnetic force, derived from seven years* Kew 
observations, and from comparison with observations in other 
parts of the world. The paper states that “ a Magnetic Variation 
shown to be thus olnnoiisly dependent upon the moon’s position 
relatively to the terrestrial meridian, and agreeing in its principal 
features in such various local it ic's, is urged by the author as being 
ascribablc, with gi’eat probability, to the direct magnetic action 
of the moon.” 


MAGNETISM IN IRON SHAYINGS. 

M. Greiss has discovered a new source of magnetic iron in the 
Shavings of Iron and Steel, and especially the long spirals pro- 
duced in turning on the lathe, which, he says, are highly mag- 
netic, especially in the cose of soft iron. This magnetism is 
permanent, and M. Greiss has observed that the south pole is 
always at the end which is first touched by the tool. This dis- 
covery may shod some new light on the curious phenomenon of 
vegetable spirals, although we should conceive these to be farmed 
under the joint influence of the diamagnetic and the magnetic 
forces. 
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HAONBTISK OF SHIPS. 

It is hoped that in due time a Manual will be prepared com- 
prehending the results of recent Ma^etical discoveries, and 
suitable for the guidance and instruction of persons engaged in 
the construction and navigation of iron ships. The Admiralty 
regulations and a series of suggested rules relative to the com- 
passes of iron merchant-ships are given in an appendix ; and, in 
notes respecting the compass, it is stated tlmt the essential 
qualities of a good compass m&y be considered to embrace great 
sensibility and steadiness with simplicity of construction, by 
which it is understood “ that the needle is freely to submit to the 
earth’s magnetic force, with power sufficient to steadily obey that 
force under the varying motions of a ship, without the aid of 
friction or mechanic impediment ; steadiness, or rather slug- 
gishness, produced by the latter causes being obtained at the 
expense of accuracy.” Details are given of the form and con- 
struction of a good compass . — Illustrated London News. 

DMPOLARIZATION OF THE “ NOHTHUMBEKLANB.” 

In reply to the article quoted from the AthentBuniy at page 61, 
has appetired the following letter in that journal : — “ It may bo 
inferred from this statement, in connection with one of a similar 
nature made to the British Association, at Nottingham, in a 
paper by Mr. Evan Hopkins, C.E., * On the Depobirization of 
Iron Ships to Prevent the Deviation of the Compass,’ that, by 
the process alluded to, the magnetism acquired by an iron ship 
in building was, in the case of the Northumberland., so destroyed 
as to render the compasses on botird that ship free, or nearly so, 
from error. 

“ As everything connected with the correction of the deviation 
of the com piss is not only of scientific interest, but of vital 
practical imp)rtiince to the mercantile as weU as the royal marine, 
it is incumbent on those whoso duties emiblo them to sp^ak with 
certainty not to allow erroneous statements on this subject to 
piss without correction. 

“ The Northuraberland having been built with her htwl nearly 
north, the compasses in the after-part of the ship had originally 
very large deviations. When the ship was taken to the Victoria 
Docks, she was, on the submission of this Department, placed in 
an opposite direction, or with her head nearly to the south, so as 
to decrease as far as possible the original deviations aexjuired in 
building. By carefid observations made on the 21st of April 
last, immediately after she was placed in the docks, the maximum 
semi-circular deviation of two compasses, one on the front of the 
poop and the other on the quarter-deck, were respectively 54^° 
and 51^ ; by equally careful observations made on the 10th of 
August, these deviations were 65}® and 464°. 

“ The operations of Mr. Evan Hopkins having been performed 
on the 4th of August, the above results show that, whatever local 
effect these operations may have had — as to which 1 have no 
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evidence — ^no appreciable general effect was produced, and that 
the Northimhermnd has, in no sense of the word, been * de- 
polarized.’ — ^Fredk. Jno. Evans, Staff-Commander E.N., in 
charge of Admiralty Magnetic Department.” 

ICRTAIXIC CONDTJCTOBS. 

M. Dtjfour has published in the Archives des Sciences of 
Geneva, an account of his elaborate experiments on the secondary 
polarisation of Metallic Conductors placed in the soil. His ex- 
periments were made at Lausanne. One of his conductors was 
a plate of copper, 36 decimetres square, deposited in common 
vegetable earth, about 2*85 metres deep. At a metro from this 
was placed a plate of iron of the same size ; the third conductor 
was formed of gas-pipes. Among the results obtained were the 
following : — Metallic conductors plunged into the earth, are po- 
larised when they have been traversed by a current ; the eaxth 
behaves entirely like an ordinary liquid conductor ; the currents 
of polarisation are weakened nearly in proportion as the re- 
sistances employed increase ; the polarisation is stronger when 
the current goes from the copper to the iron by the soil, &c. — 
Illustrated London News, 

LIGHTNING CONDUCTqTlS. 

M. Peltier, son of the celebrated mathematician, has addressed 
a note to the Hclgian Academy of Sciences on the question 
whether Lightning Conductors should be terminated by points or 
bfUls. If, says he, by the aid of conductors we hoj)e to neutralise 
the electricity of a storm-cloud, there is no doubt j)oint8 must be 
employed; but, if wo wish to attract the lightning in order to 
conduct it into the common reservoir, there is still no doubt we 
must terminate the conductor by a ball. In conclusion, after 
commenting on experiments, he gives his opinion that lightning 
conductors owe voiy little of their preventive action to their 
points, and that they would have a very much greater preserva- 
tive character if they terminatwl with a rounded surface. — Ibid. 

PRACTICAL HYTSOMETRT. 

Mb. J. a. Ellis has communicated to the British Association 
a paper, the object of which is to furnish a rule by which 
heights might be ealculatt*d from observations of the Iwirometer 
and thermometer, with the same accuracy as by Laplace’s com- 
plete formula (of which it is a mathematical tninsformation), 
but without any tables whatever, and therefore without the use 
of logarithms. The following local example will best illustrate 
the rule. On Wednesday, August 22nd, an aneroid barometer 
at the towing-path, Station Side, Nottingham, stood at 30*02, 
and at Mount Vernon at 29*82 ; the sum of these numbers is 
69*84, and their difference 0*20 ; multiplying this difference by 
52,400, we obtain 10,480*00, which, divided by the sum, or 
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59*84, gives the quotient 1 76, which requires to be corrected for 
temperature. The thermometer at each station was 66 ° ; the 
sum of 65, 65 (the two temperatures), and 836, is 966, and this 
divided bjr 900 gives 1*073. Multiplying 175 by 1*073 to the 
nearest unit, we find 188, the number of feet in the difference of 
level.* If a mercurial barometer had been used, we must have 
diminished this result by two and one-third times the difference 
of the temperature of the mercury. This rule gives accurate 
results for all British heights, and, if only aneroid barometers 
are used, may be employed for all heights under 3,000 feet all 
over the world. Greater heights must be calculated in sections 
of about 3,000 feet each. 

LONGITUDE BY GALVANIC SIGNALS. 

Pbofessob GliANT, of Glasgow, has* communicated to the 
Royal Astronomical fck)ciety an account of the methods employed 
by him in the determination of the difference of Longitude 
between the observatories of Greenwich and Glasgow by Gal- 
vanic Signals, in which he was assisted by our Astronomer 
Royal, who placed all the resources of the Royal Observatory at 
his dis]X)sal, and also by the Electric and International Tele- 
graph Company, who gave him the temporary use of a wire be- 
tween the two phices, and the aid of an engineer and other 
olficers. He obtained definitely the following as the time of the 
passage of the current, 0*029 sec. 

HEIGHT OP WAVES. 

M. CoTTPVENT Des Bois has presented a paper to the Paris 
Academy of Sciences on the Height of Waves on the surface of 
the principal oceans. From his observations it appears that, on 
the equatorial Piicific, the avonige altitude of waves diminishes 
in going westward, it being from three to four times greater in 
the vfcinity of America than it is near Asia. ’ 2. That in the 
equatorial Indian Ocean their average height is greater in the 
middle than towards its eastern and western borders. 3. That 
on the equatorial Atlantic the mean altitude of the waves in- 
creases from oast tx) west, that is, in a sense contrary to that on 
the Pacific. 4. That this altitude is nearly the same in all 
latitudes, the average being about two metros. 6. That this 
average falls to one mkre in those jiarts of the ocean that are 
more or less protected by land. 6. The highest waves were ob- 
served between New Holland and Adelia, between 50 deg. and 
60 deg. latitude. Their averfige is more than double the general 
one, thus presenting a remarkable exception to rule 4. But 
greater anomalies are observable when the average velocity of 
the wind is compared with the altitude of the waves ; neverthe- 
less, the author is enabled to state that a wave two metres in 
height corresponds to a wind moving at the rate of five m^treg 
per second. — Mechanics' MageuBine, 
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THE BlAMOin). 

Aocobdiko to M. Goeppert, the Diamond is of Neptunian 
origin. It must at one time, he says, have been in a soft state, 
since on its exterior surface it often bears impressions of grains 
of sand and other crystals, and in its interior shows traces of 
plants. He considers the diamond to be the final product of the 
chemical decomposition of vegetable substances, and asserts that 
the fii^t that heal transforms the diamond into a graphitoid sub- 
stance excludes the idea of a Plutonian origin. 

TEUMIW DIAMONDS. 

M. Frbmt has exhibited at the Paris Academy of Sciences a 
diamond with a yellowish tinge, worth 60,000f. M. Halphen, 
its owner, stated that a diamond of the same weight with a rosy 
tint, would have three times the value. He added, that he hwl 
accidentally discovered that this tint was acquired by submitting 
the diamond for a few hours to a high degree of heat, but, un- 
fortunately, the colour lasted for a few hours only. 

In regard to the change of colour in the above diamond, 
M. Gallardo Bastant, who has much studied the origin of pre- 
cious stones, has communicated to the Academy his opinion as 
to the cause of this phenomenon. “ The yellow diamond,” ho 
says, “ is a compound of cjirbon and the fluoride of aluminium, 
and its yellow colour is changed into rose-colour. The same 
phenomenon is observed with the topaz, which is a compound of 
aluminium, silex, and fluoric acid, the yellow colour of which 
also changes to rose colour at an elevated temperature. This 
change of colour is due to the absorption of carbonic acid; and 
analysis shows traces of this gas.” — Illustrated London Neu}8, 

M. Chancourtois has presenteil an interesting memoir to the 
Paris Academy of Sciences on the prochurtion of Diamonds in 
nature. M. Chancourtois thinks that diamonds have resulted 
from an incomplete oxidation of carbides of hydrogen, ;just as 
the sulphur of the Sol/tara results from an incomplete oxidation 
of sulphuretted hydrogen, all of whose hydrogen is converted 
into water, while only a part, of the sulphur is changed into sul- 
phurous acid. It is by a similar process that petroleum has 
given rise to bitumen, and this again to graphite. “ If,” then, 
said the author, “ a mixture of hydrocarbon gases and vapour of 
water be submitted to slow oxidation, diamonds may possibly be 
obtained.” It is even possible, he observes, that “the tubes 
which convey common cojd gas along the streets may contain 
such artificied diamonds in abundance.” Let us take another 
view of the matter. Diamonds, as we have before said, could 
readily be produced if wo had a solvent of carbon. Might not 
that. very interesting and curious fluid from two solids — sulphide 
of carbon — ^under galvanic influence, dissolve a certain additional 
quantity of carbon, which, on the gi^ual withdrawal of the gal- 
vanic action, might be deposited from the sulphide in a cryrtal- 
lised or diamond state ? — Builder, 
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8FBCTBI73C ANALYSIS. 

Mb. William Huggins, F.B.S., has examined the light both 
of the nucleus and oi the coma of the small telescopic comet 
which 'was visible during a part of Januaiy last, and which is 
catalogued by the astronomers as “ Comet I., 1866,” by the aid of 
the Spectrum Apparatus with which he made his well-known ob- 
servations on the spectra of the nebulse. His observations have 
led him to the conclusions that the nucleus of that oomet is self- 
luminous, and that it consists of gaseous matter in a state of 
incandescence ; but that the coma is not self-luminous, and that 
the reflected light by which the coma was rendered visible to us 
was the light of the sun. The spectrum of the nucleus, like the 
spectra of several of the nebulae previously examined by Mr. 
Huggins, consisted of but one bright line, corresponding in re- 
fraj^bility with the brightest of the lines of nitrogen. The 
exact similarity between the spectrum of this comet and the 
spectra of the nebulae in question implies the existence of some 
very close relation between cometary and nebulous matter, while 
the identity of the single line presented by these sj^ectra with 
one of the nitrogen lines would seem to suggest the hypothesis 
that nitrogen is not an elementary substance^ but a compound 
one, and that it is of some one of the several constituents which 
thus go to make up what we know as nitrogen that this nebu- 
lous and cometary matter consists. Mr. Huggins believes that 
cometary matter consists chiefly of nitrogen, or of a more ele- 
mentary substance existing in nitrogen. Honati, after observ- 
ing the spectrum of a comet in 1864, remarked that it resembled 
the spectra of some of the metals — ^which reminds us that in 
his lecture “ On the Solidification of Gases,” delivered some 
twenty years at the Royal Institution, Professor Faraday 
stated that in his opinion if nitrogen should ever be solidified it 
would prove to be a metal. — Mechaniett* Magazine. 

At the late meeting of the British Association, Mr. Huggins 
lectured “ On the Results of Spectrum Analysis as applied to the 
Heavenly Bodies,” a little formidable in point of sound, but the 
matter of the essay and the illustrations accomjMinying the lec- 
ture were of the most interesting character. The lecture occu- 
pied flilly two hours in the delivery, being followed throughout 
with the closest attention. The new knowledge which has been 
gained from observations with the prism was thus summed up 
by the Professor himself : — 1. All the brighter stars, at least, 
have a structure analogous to that of the sun. 2. The stars 
contain material elements common to the sun and earth. 8. 
The colours of the stars have their origin in the chymical con- 
stitution of the atmospheres which surround them. 4. The 
changes in brightness of some of the variable stars are attended 
with changes in the lines of absorption of their spectra. 6. The 
phenomena of the star in Corona appear to show that in this ob- 
jert at least great physical changes are in operation. 6. There 
exist in the heavens true nebulm; these objects consist of 
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•liuninoiu gas. 7. The material of comets is very similar to the 
matter of the ^eous nobulse, and may be identical with it. 8. 
The bright points of the star-clusters may not be in all cases 
stars of the same order as the separate bright stars. Professor 
Huggins said it might be asked what cosmical theory of the 
origin and relations of the heavenly bodies did these new facts 
suggest ? “ It would be easy,” he confessed, “ to speculate, but it. 

woidd not be philosophical to dogmatise, on a subject of which 
we know so very little. Our views of the universe are imder- 
going important changes ; let us wait for more facts, with minds 
unfettered by any dogmatic theory, and therefore free to receive 
the obvious teaching, whatever it may be, of new observations. 
Star differs from star in glory ; each nebula and each cluster has 
its own special features ; doubtless in wisdom and for high and 
important purposes the Creator has made them all.” 


NEW SPBCTKOSCOPES. 

Fathbe Secchi, of Rome, has constructed a new Stellar Spec- 
troscope, which may be very serviceable to amateur astronomers. 
It contains a cylindrical achromatic lens, intended to form a 
linear image of the stjir at the focus of the ordinary eyepiece of 
the telescope. Retween the eyepiece and the cylindrical lens is 
placed a prism, as short as possible, with direct vision and with- 
out deviation, named Amicli’s prism, after its inventor. The 
spectra produced by this arrangement are very remarkable 
for the brilliancy of their tints and the sharpness of their bands. 

The construction of a new Spectroscope is described by Mr. 
Josiah P. C()ok(5 in the American Journal of SdencCj and illus- 
trated by w()(Kl(’uts. Ho states that a number of prisms are 
80 arranged that the angle of minimum deviation for any ray 
may be measured and its position in the solar spectrum 
determined. 


METATJJC SPECTACLES. 

A cuBioirs discovery has been communicated to the Paris 
Academy of Sciences by M. Foucault, to the effect that the sun 
might bo contemplated witli impunity through a lens covered 
with silver leaf, the latter being just transparent enough to 
allow of the sun’s disc being seen very clearly, though “ shorn of 
its beams.” The Academy subsequently received a communica- 
tion from M. Melsens, in which he described a very useful ap- 
plication of M. Foucault’s discovery. He stiitos that about the 
beginning of hist July ho received an injury from the bursting 
of a balloon containing a solution of iodine and liquid sulphur- 
ous acid, whereby both his eyes were attacked with violent in- 
flammation, which he got the better of by a bold treatment. 
Nevertheless, the cure was not so complete but that great weak- 
ness of the eyes remained (photophobia), so that light was pain- 
ful to hipi. He then had recourse to the sort of spectacles used 
by engine-drivers on railways. These spectacles are provided 



1TATT7BAL PHTLOSOPHT. 


121 


with black glasses, and as these were still too transparent, M. 
Melsens put green ones over them. In this way they answered 
tolerably well, but the author ultimately used preservers with 
pale blue glasses, which he covered not chemically, but mechani- 
ci^y, with either gold or silver leaf, and this he found to answer 
best of all, the light so transmitted being exceedingly pleasant, 
especially in the case of gold leaf. The latter, when yellow, 
lets green light pass, when green (that is, alloyed with silver) 
the eye receiA'es blue light. H. Melsens, therefore, thinks that 
persons labouring under the inconvenience of we^ eyes will 
derive great relief from spectacles so prepared. — Mtchanic^ 
Magazine. 


CBYSTAnLIN>: OULSS. 

An interesting paper on the Crystfilline nature of Glass, by Dr. 
C. M. Wethcrill, appears in the Atnerican Jovmal of Sciencef 
which contains an account of experiments made in the labora- 
tory of the Smithsonian Institute, Washington ; and refers to 
the researches of Faraday, Pelouze, Dumas, and other eminent 
chemists in rcspc^ct to the qualities which may be produced in 
glass by fwlmixture with viu'ious substances. Dr. Wetherill 
considers that the detection of the crystalline nature of glass 
demonstrates that we are as yet unacquainted with the true cha- 
racter of this complex substance ; and he thinks that if we could 
succeed in proilucing at will an interlacement of long, fibrous, 
transparent cryst^ils, a glass of superior fiexibility and strength 
might be obtained. 


COLOUB-niSEASE. 

A BEMABXABLF. paper on the d<x!trine of Colour-disease, by 
Dr. Edmimd liose, of Dorlin, has appeared in the Philosophic^ 
Magazine. It is based upon investigations of cases produced by 
taking santonic acid or atropine, or by diseases of the liver or 
kidneys ; and also of cases of congenital colour-disease, the so- 
called Daltonism. He forms of these cases two divisions — the 
colour-blind (those whose retina has lost sensibility for coloured 
light), and the colour-mi sbiken (those who confound one colour 
with another). In regard to the former he describes various ex- 
periments, especially some mtide with the spectra of potassium, 
sodium, and other metals, by himself and other persons. Some 
were found to bo blind to red, others to blue, &c. ; and with 
some the colour-blindness extended to half the spectrum. In 
the investigations made with the colour-mistaken he found a 
complete inversion of the three fundamental constituents of the 
perception of a colour — perception of purity, tone, and strength. 
In investigating such cases Dr. Rose employed an apparatus 
termed a colour-measurer, of which he gives a description, illus- 
trated by a woodcut. In conclusion, ho says that, among 
fifty-nine colour-diseased persons*, he did not find any two who 
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exhibited exactly the same sense of colour ; and that it follows 
that Young’s theory of colour, whether modified or not, is irre- 
oondlahle with this, for it only allows three kinds of colour- 
blindness — or, taking in the combinations, six . — JUuatrated 
London News. 

SOAP BUBBLES. 

Mr. Broughton, the chemical assistant in the Eoyal Insti- 
tution, has contributed some facts relating to the properties of 
Soap Bubbles formed of pure oleate of soda dissolve in fifty 
parts of distilled water mixed with two-thirds of its volume of 
pure glycerine — a method invented by M. Plateau, and well 
adapted for optical experiments. Mr. Broughton gives the cal- 
culations, which resulted in the determination of the thickness 
of the film to be the 28,000th of an inch. When viewed through 
a microscope the film exhibits chromatic phenomena gf the 
utmost magnificence, difficult to describe. — JMd. 

DEFECTS IN THE P0LABI8C0PE. 

Mr. J. TuAiTiL TAYiiOR, in a paper read to the British Associa- 
tion on ** A Defect in the Demonstrating PolariscDpe, with a 
simple and effective remedy,” states that having been engaged in 
some experiments with polarised light, projects on a screen by 
means of the oxyhydrogen lantern, he discovered that oven the best 
instruments which were constructed wore inefficient. None but the 
axial rays transmitted through the condensers wore polarised, the 
main b^y of the luminous cone undergoing reflection from the 
polariser without being really polarised. He remedied this by 
intercepting the light with a flint concave lens before it reached 
the jxilariser, so that the whole mass of rays, being projected in 
a parallel direction, was completely polarised. On leaving the 
polariser, the rays were again converged, before passing through 
the crystal or other object to be exhibited, by a small aclm)- 
matic lens, which thus acted as an achromatic condenser. It 
was stated that this arrangement effected a most important in- 
crease in the brilliancy of the object exhibited on screen. 

NEW MUSICAL INSTRUMENT. 

A NOVEL and extraordinaiy Musical Instrument has been ex- 
hibited at the Royal Institution, and played upon by its inventor, 
M. Baudre, from Paris. It is about six feet long, and is composed 
of twenty-nine stones, principally flints, suspended by cords and 
arranged in a manner resembling two octaves and a half of a 
pianoforte, with the requisite semitones. Upon these stones M. 
^udre performed various airs, with much precision and sweet- 
ness, giving effects different from those produced from any other 
instrument. M. Baudre stated that the collection of these 
stones, principally in the south of Prance, occupied five years. 
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CALOBB8CBNOB. 

Thb PhUoaophical Magazine for May contains the first 
portion of Professor Tindall’s paper on Caloresence (the heat 
evolved by the invisible rays at the red end of the solar 
spectrum), with engravings which appeared as diagr^s at his 
l^ure at the BoytU Institution. 'We give a translation of the 
motto from Lucretius (v. 610), suggested to the Professor by Sir 
Edmund Head, and which, the Professor says, “ reads like divi- 
nation ” : — “ Perhaps, too, the sun, as he shines aloft with rosy 
lamp, has round about him much fire, with heats that are not 
visible ; and thus the fire may be marked with no radiance, so 
that, fraught with heat, it increases to such a degree the stroke 
of the rays.” Lucretius died 55 b.c. — Illustrated London News, 

LUMINOUS WAVES. 

Pbofbssob Stefan describes his method of measuring the 
len^h of Luminous Waves by means of a column of quartz with 
polished faces pa«illel to ^ho optic axis, by which he determined 
the wave length of Fraunhofer’s line B to bo the 6873 ten- 
millionths of a mitre. The results of his analytical investiga- 
tion of the influence of intermil friction in the air on the motion 
of sound show that friction increases the velocity of sound, and 
to a greater extent the higher the tone ; yet, even for the highest 
tones, the increase is very small. — Ibid, 

FLAME BEACTIONS. 

The Philosophical Magazine contains an elaborate paper, by 
Professor H. Bunsen, on “Flame Reactions,” which has been 
translated by Professor Roscoe, and illustrated by an engraving of 
the non-luminous gas-lamp omployod in the experiments and the 
structure of the flame. Professor Bunsen gives debiils regarding 
the emission of light, the melting point, the volatility, the colour- 
ation of flame, and the reactions of the elements of a great variety 
of substances — including compounds of tellurium, selenium, anti- 
mony, aiK^^her metals, and also of sulphur compounds and 
mixtures drmlphur with the metals. 

BEFBACTION and POLABI8ATTON OP LIGHT. 

M. Paul Desaens has communicated to the Paris Academy 
.of Sciences some experiments which show a remarkable rela- 
tion between refraction and the polarisation of light. The 
rotation impressed upon the plane of polarisation of the less 
refrangible red rays is less than the rotation impressed upon the 
more refrangible violet rays ; and refraction and the rotation of 
the plime of polarisation therefore diminish and increase at the 
same time. 



124 


YBAIi-BOOE QF FACTS. 


THB HICBOSOOFB. 

At a late meeting of the Qneckett Microscopical Clnh, a very 
intei^ting paper was read by 2l£r. Lewis on some of the micro- 
scopic effects of the electric spark, detailing a number of experi- 
ments made by him between December, 1865, and the present 
time. They were suggested, in the first instance, by the circum- 
stance of having pbiced a card which had been perforated by 
powerful induction sparks upon the stage of the microscope to 
examine the effect produced, when he was surprised to observe 
that aU such holes as were clear were of penta^nal shape. In 
consequence of this observation, pieces of paper and card of 
various kinds were procured and perforated by sparks of various 
lengths from different induction circles, in all of which cases 
the pentagonal form of hole prevailed, and the same result was 
also found when discharge sparks from a Leyden jar charged 
with frictional electricity wore employed. Subsequently a con- 
trivance, which was described, enabl^ these experiments to be 
repeated upon the stage of the microscope. The effect of 
sp^ks upon paper chemically treated, the leaves of plants, mica, 
thin glass, film of eggs, &c., was descrilied, from which it appeared 
that the perforations were generally five-sid(‘d, without regard 
either to the shape of the piinls between which the spai*ks were 
discharged or to the texture of the material perforated. The 
paper condnded by a few remarks to the effect that electricity 
thus brought under the microscope would be found to afford 
both amusement and instruction, whether in connection with the 
use of the micro-spectroscope or in observing the effects of electro- 
lytic actions. — Mechanics^ Magazine, 

LIJNAB PHYSICS. 

M. Gkoffboy, of Paris, asks, in an article in the MoniUwr^ 
what may be the utility of die moon with regjird to our planet, 
and whether it is only therefor the purpose of raising the waters 
of the ocean t^ice a day ? To this he replies that, besides the 
great planets that are carried along a regular path around the 
sun, there exists an unlimited number of bodies of different 
sizes, moving through space in every direction, as the almost 
daily discovery of a vast number of asteroids proves. In his 
opinion the moon was once one of those ercatic bodies, and, 
hjipponing one day to get within the sphere of attraction of our 
planet, was forced to become our satellite, instead of continuing 
its own course. Hence the moon is but an accident. The earth 
had done without it before, and might do without it again. 
Venus is about the size of the earth, and goes regularly around 
the sun, although it has no satellite. Why should the earth 
need one ? He continues to say, that our moon is of no use to us, 
because we might perfectly well do without oceanic and atmo- 
spheric tides ; and the best eulogium he can pass on our satellite 
being that it is utterly useless, he goes farther and declares that 
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we owe it to the merest chance, it haying heen picked n^, as it 
were, on the way ; and as such a thing might happen again, the 
author sees no impossibility whatever in our getting some day 
another, and perhaps more moons still, added to our stock. M, 
Geoflfroy is one of those who deny that the moon is inhabited — 
first, because the excessive cold there must prevent the possi- 
bility of any animal life ; and, second, because the moon has no 
atmosphere. — Mechanict^ Magazine^ 

Mr. J. P. Harrison has read to the British Association a paper 
“ On the Heat attained by the Moon under Solar Hadiation.” 
On a view of the whole case at the present time, there would 
seem to bo reason to believe that the sun’s rays must penetrate 
the moon’s crust to a depth that would prevent the possibility of 
her acquired heat being easily or speedily dissipated. 

Mr. Croll has pointed out in successive papers, cximmunicated 
to the VhUoRtyphical Mfigo^^ne^ that, inasmuch as the tidal wave 
generated by the moon’s attraction produces heat by friction, 
which is dissipated in spjice, there must bo a graxlual loss of vis 
viva in the moon ; and the moon and earth must, therefore, 
finally come together. Professor W. Thompson and Professor 
Airy have shown that, owing to the position of the tidal wave, 
the moon is drawn, not exjictly in the direction of the earth’s 
centre of gravity, but a little to the east of that centre, and, as a 
consequence, that her orbit is enlarged and- her angular motion 
diminished. The tides, in fact, produce two distinct effects, the 
one to a certain extent neutralising the other. Nevertheless, as 
via viva is consumed, and as this action will continue to go on 
through countless ages, the ultimate effect must bo to bring the 
two bodies together. 

Dr. Mann, in the AtheiKBiim, writes : — “ It may interest your 
readers to know at once that there is confirmation of Herr 
Schmidt’s observation on the Liimir Crater X/wwe. alluded to 
in the Athentpum of December 8, in connection with the labours 
of the Moon Committee of the British Association. On Thurs- 
day evening, Decenihor 13, I spent a couple of hours with 
Mr. Birt and Mr. Talmago at Mr. Gurney Baivlav’s Observatory 
at Leyton, examining the spot with Mr. Barclay’s very fine 
telescope of ten inches aperture. During this time the moon 
was constantly covered hy a fine veil of cloud ; hut Bessel and 
its shadows were very distinctly visible. No trace of Linn^ 
to be seen. Our impression was that Linn^ ought certainly to 
be visible under the circumstances, which allowed such very 
distinct observation of the neighbouring Bessel. I have this 
morning a note from Mr. Talmago, to inform me that after Mr. 
Birt and myself had left the Observatory, under the impression 
that all further chance of observation was gone, the clouds 
suddenly cleared quite away, giving him an unexceptionable 
opportunity of examination. He then found that a spot he had 
previousW taken for Linn^ was Sulpicius Gallus, and that no 
trace of Linn^ was visible, hut that whore it should be theire was 
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a fili&t eircnlar dond-like B]pot(*petit wuage hlanch&tre ’ of Herr 
* Sclimidt). Mr. Talmage was enabled carefully to verify the 
fa^ that the * cloud ’ occupies the exact position that the crater 
Linn^ should hold.” 

The Beport of the Lunar Committee of the British Association 
for Mapp^ the Surface of the Moon, notices that during the 
past year the Committee had met several times, and determined 
at the first meeting — in accordance with the remarks of the pre- 
sident, Professor Phillips, at Birmingham, where an outline map 
of 76 inches in diameter was exhibited — upon the construction 
of a map of 100 inches in diameter, photographs, if available, to 
be employed. The only photograph available for laying down 
positions was taken by Mr. Warren De La Rue, 1865, October 4. 
This has been enlarg^ to 1 0 inches in diameter, and emplojjred 
for this purpose, as the measures taken from it are either with- 
out appreciable error, or require but a small correction. Mr. 
Birt has laid down during the past year, on one sheet, the whole 
of Quadrant IV. (meridians and parallels), 50 inches radius, 
and inserted Beer and Madler’s 2^ points of the first order. The 
greatest error in the position of these points is *0008 of the 
moon’s semi -diameter. The whole of the objects on a surface of 
15® of longitude and 10° of latitude have boon laid down on this 
sheet from the full-moon photograph, and several of them have 
l>een identified with objects seen conspicuously when near the 
terminator. A portion of this surface, 6° of longitude and 6° of 
latitude, is completeii, and enlarged to 400 inches diameter. It 
contains 30 superficial degrees. On it are laid down the posi- 
tions of 89 objects, from three independent sets of measures, 
made on three separate photographs, the magnitudes, which are 
given in the catalogue in seconds of an arc. i»eing determined by 
a separate set of nreasures. Register: The whole of the 89 
objects above mentioned have been inserted, and an abbreviated 
catalogue drawn u]i, with topographical and other notices, the 
full-moon aspect of the surface given, and a discussion of the 
linos of upheaval and depression appended. Taking into con- 
sideration the difficulty, arising from differing epochs of libra- 
tion, of obtaining photographs suitable for the work, and the 
fact that the only photograph available for p)sitions was taken 
since the last meeting of the Association, the completion of 80 
superficial degrees of the map, an important step has been made 
in advancing the study of the physical aspect of the moon’s 
surface. 

By L'Institut (No. 1672) wo learn that the photographic proofs 
of the moon taken during the eclipse of October 4, 1 866, by dif- 
ferent observers, present remarkable variations. MM. Wolf and 
Rayet, of the Observatory at Paris, with the groat equatorial 
telescope of M. Foucault, have obtained results differing in 
sevomd points from those of Dr. Wadwn De la Rue. Two of 
their proofs, taken between twenty-nine*and thirty-eight minutes 
after the entry of the moon into the cone of the penumbra, did 
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not show the least trace of this penumbra. In another proof, 
obtained at about eight minutes before the entry into the umbra, 
a very notable diminution of the chemical action of the moon 
was remarked in the region where the second contact was about 
to take place ; but still the entire disc of the moon was visible. 
The last image obtained was at 1 Ih. 35m. before the passing off 
of the umbra ; after ten seconds, no image was obtained of that 
part of the moon covered by the umbra and a pr>rtion of the 
penumbra. It is asked, whether the remarkable clearness of the 
sky at the time may not have been the cause why the penumbra 
is not visible on the proofs obtained half an hour after its entry 
on the disc of the moon. 

SOULB PHYSICS. 

M. Goldschmidt, the well-known painter and amateur astro- 
nomer, has sent a paper to the Cosmos on the physical consti- 
tution of the Sun. His h^'pothesis differs materially from those 
hitherto admitted, the sun’s spots having been generally con- 
sidered owing to disturbances on the surface of the photosphere, 
or else to upward and downward currents going from the centre 
to the surface and conversely. M. Goldschmidt, on the contrary, 
endeavours to explain the phenomenon on dynamic principles. 
He, in the first place, considers the proper motion of the solar 
globe in space ; it being now well ascertained that it describes 
some orbit which makes it move in the direction of the con- 
stellation of Hercules. Now, as the whole train of planets per- 
taining to our system follows the sun in the same direction, the 
sun’s nucleus must assume a position in accordance with this 
orbital motion. This nucleus is part and parcel of the stellar 
world. If it possesses a rotary motion round its own axis, 
together with an orbital motion, there is nothing to prove that 
this rotation of the nucleus is the same as the photosphere. In 
other words, M. Goldschmidt opines that the axis and equator of 
the sun’s nucleus are not identical with those of the photosphere. 
He also supposes tlie nucleus to bo spheroidal, that is, flattened 
at the poles, while the photosphere is a perfect globe. Hence 
the latter must be much thinner in the regions adjoining the 
equator of the nucleus than elsewhere ; and this, according to 
M. Goldschmidt, is the cause of the spots, it being easier to 
suppose a rent in the photosphere whore it is thinnest than 
where its thickness is most wiisidcrable. If the nucleus bo 
subjected to the attraction of some of the larger planets, it will 
press on the photosphere in that direction and tear it, as if want- 
ing to escape ; and thus a black spot would be formed. 

Father Seech i, of Romo, has communicated to the Paris Aca- 
demy of Sciences the results of his latest researches in solar 
physics, more especially relating to the Spots. He says, that wo 
may conclude that the movement of the spots is goneri^y made 
by irregular leaps in connection with the change in the form of 
the spots, which doubtless coincides on the Sun with new erap- 
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tiomi, which have jast risen np over those already existing; and. 
that the general movements are very complicated, and do not 
follow any symmetrical law in the two hemispheres. In respect 
to the depth of the spots and the solar parallax, the Father con- 
siders that, in future observations, moans should be taken to 
eliminate this depth. 

Lieutenant Ashe, director of the Quebec Observatory, gives a 
new theory of the Physical Constitution of the Sun. Ho conceives 
the sun’s surface to be comiwsed of an equally bright and incan- 
descent photosphere ; that our sun is a nebulous star, and that 
the nebula consists in what is seen as the zodiacal light ; thab 
the spots are small meteor planets that revolve round the sun, 
and they fall into it ; and that, when they crack and split into 
pieces, they show the bright surhice called the bridges ; that the 
penumbra is the dross or thinnest portion of the melted matter ; 
and that the faculse are nothing more than the disturbance of 
this scum. 

M. Faye has reported to the Paris Academy of Sciences an 
account of his investigations into the apparent inequalities of the 
solar spots, in which he expresses an opinion that these spots 
are not due to protuberances on the surhice of the sun, and ought 
not to be considered as scoriae, but are rather duo to orifices in 
the photosphere. 

M. Faye has also communiciited his ideas on the physical con- 
stitution of the sun to the Academy. He explainwl the different 
appearances of the sun by considering it as a gaseous mass sub- 
jected to an immense pressure and an enormous temperature. The" ' 
effects of this temperature on the primitive gaseous matter would 
be conformable to pliysical laws. An application of the law of 
Davy on irradiation would oxpl.iin the different aspects of the 
gaseous strata. They would be luminous or obscure, in propor- 
tion as the temperature permitted the contraction of the com- 
binations, or as the excess of this force prevented it. There 
would be also vortical currents, which would incessantly bring 
up the gaseous masses from the centre to the surface ; there the 
gases liecome incandescent, would lose part, of their heat, and 
return towards the centre by virtue of their change of density. 
This idea, Mr. Faye thinks, would permit new or variable stars 
to be considered as stars which have passed through different 
phases of this modified law. The objections to this theory by 
the English astronomers M. Faye does not consider of much 
importance. 

The Rev. F. Howlott’s observations of the great Sun Spot of 
October last, read at a meeting of the Royal Astronomical 
Society, appear in the Nmiihly Hiotkea. It was visible from Oct. 

7 to 17, during which time drawings were mmie exhibiting the 
forms and positions of the spot and other interesting phenomena. 
These observations are very important in relation to the estab- 
lishment of a theory of solar physics, now made the subject of 
elaborate research by Messrs. *Warren De La Eue, Balfour Stewart, 
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wd LcBwy. At the same meeting Mr. H. Brodie described the 
^lar craters which were seen by him. The umbra of one seen 
on September 28 last was about 9,200 miles in length, and was 
cohered with luminous matter resembling a mackerd sky, or 
ciiTO cumulus.- The president. Dr. Warren De La Rue, referred 
to one of Mr. Brome’s obserrations as confirming those of 
others ->namely, that the luminous matter, as it fioats across a 
spot, seems to dissolve and disappear. 

Mr. Stone, of the Royal Observatory, Greenwich, has an- 
nounced his observation of a very clear definition of the Sun’s 
photosphere in February last, in the magnificent equatorial, in 
which the phenomena discovered by Mr. Nasmyth, and by him 
named “ willow-leaves,” were distinctly visible. The fact was 
confirmed by Mr. Airy, from his own personal observation. The 
absolute tranquillity of the atmosphere during sunshine being 
very rare, has prevented many observers from seeing these 
objects, which, in Mr. Ntismyth’s opinion, constitute the true 
structural element of the sun’s light.-giving envelope. 

Two notes on the Surface of the Sun, by Professor John 
Phillips, appear in the Proce&lings of iJie Royal Society^ with 
engraved illustrations. In the first the Professor remarks on 
what he terms the porosity of the sun’s surface as disclosed by a 
powerful glass, when it previously appeared even and marble- 
like, without any dark patches. In the second note he records 
the various positions of a sun-spot observed at intervals during 
one rotation. 

A paper by Mr. William Huggins, F.R.S., read to the Royal 
.Astronomical Society, gives the results of his observations on 
the bright granules of the solar surface termed “ willow leaves” 
by Nasmyth, “ rice grains” by Stone, “ granulations” by Dawes, 
“ crystals” by Cliacornac, and “ shingle beach” by Brodie. Mr. 
Huggins gives an interesting engraving of the distribution of 
these granules on the part of the sun which is free from spots. 
When the granules are observed with powers of about one 
hundered diameters, he thinks that no comparison is so, appro- 
priate as that of “ rice grains ;” but he states that when higher 
].)0wer8 are employed, the apparent regularity of figure and size 
disappears to a great extent, some lasing quite round. He thinks 
that they are not fiat disks, but bodies of considerable thickness, 
of an average size of *1 or 1-6 second. Oareful observers notice 
appearances which suggest considerable inequalities of level in 
the bright surface of the sun, and the whole photosphere appears 
corrugated into irregular ridges and vales over this uneven 
surface, not unlike that of a stormy sea ; the groups of granules 
are irregularly distributed. With regard to the nature of these 
^[ranules, Mr. Huggins agrees with Sir John Herschel, “ that it 
18 hardly possible not to l^ impressed with the idea of a luminous 
medium intermixed but not confounded tHth a transparent and 
non-luminous atmosphere.” If the granules are incandescent 
clouds, their general oval form may possibly be due to tho 
I 



CODIIGAL Lioar. 

^ Liamdibb has communicated to the Paris Academy of 
MenceS) an account of his ohservations of the Zodiacal Light 
from January to May. He asserts that the form of this light 
is a perfect cone; tW its luminous intensity Taries, that it 
sometimes assumes a dirty-grey tint, and that sometimes it rivals 
the milky way in its silvery whiteness. He conjectures that this 
luminous cone is a fragment of an immense atmosphere enve- 
loping the sun in all its ports ; adding that, if this supposition 
he correct, this gaseous envelope must exercise an immense 

E ressure on the sun and cause a gre&t evolution of heat ; and if, 
ke the earth’s atmosphere, it is subject to variations of local 
pressure, this would explain the cause of the spots generally 
^perceived on the surface of the sun as being due to the lowering 
<^f the temperature which the diminution of the pressi;]^j( 2 Fiy 


y LUMINOUS METBOBS. 

TnpBB has been read to the British Association the Bepon 
on Observations of Luminous Meteors, 1865-6, by a Committee; 
consisting of Messrs. J. Olaisheb, R. P. Obey, E. WhJIhatlet, 
and As. Hkbschel. The Committee reported a ma degree 
of process over their success in previous years, ai /welt in . 
detail upcm the various investigations of the past year , Bearing 
in mind iwe strong probability that existed of the occurrence 
during the jjrear 1866 of a more extraordinary meteoric shower 
on the momtig of the 13th of November, than any that had yet 
been observed at the English observatories, the Committee 
during the pait year deemed it inadvisable to incur avoidable 
expense, or to fXceed the moans at their command in lithograph- 
ing the charts if general radiant points of shooting-stars until a 
more convenicA time. The occasion of the return of the great 
November mteoric shower being one of very rare occurrence, 
the Commij^e, with a view of profiting by the opportunity 
afforded of|observing the spectra of luminous meteors, had this 
year prov^ed themselves with two spectroscopes, especially 
adaptm fOr analyzing the light of shooting stars by means of 
their prismatic spectra. The spectroscopes were directed for 
trial towards the luminous meteors of the 10th of August last, 
And seventeen spectra wore observed. For this purpose, Mr, 
Browning had constructed three binocular spectroscopes for the 
British .^soclotion, on a plan approved by the Committee, and 
the instruments were employed by Mr. Glaisherand Mr. Brown- 
ing on the 9th and 10th of August. At the Royal Observatory 
and at Richmond on the Thames, the sky on the night of the 
10th was for the most part doudy, and all attempts to oatdi the 
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spectrom of a meteor prored ansuccessM. Spectmm obserra- 
tioxus were be^^ at Hawkburat on the erening of the 9th, and, 
the sky proving remarkably dear, the observations were con- 
tinued nntU daybreak on hoik of the following nights. No 
^fficulty was found in mapping the course of the meteors in the 
spectrosco^ by the stars, of which a whole constellation, as, for 
example, ue seven stars of Ursa moQW, can be seen in the in- 
strument at a glance. The spectra of the meteor nuclei were 
seen distinctly in a few cases only. They were commonly 
hidden by the light of the streak when that was yellow, and 
presented highly-coloured and continuous spectra, like the 
spectrum of white-hot solid matter when the streak was greyish 
white. That which the spectral observations of the August 
meteors appear most distinctly to evince is the existence of an 
extraordinary amount of the vapour of sodium. It is impossible 
to suppose that the vapour of the metal sodium already exists 
in any sensible quantity at the confines of the atmosphere. It 
must manifestly be brought into the atmosphere by the meteors 
themselves from without, so as to be deposited by them in their 
flight in the luminous trains that mark their course. The 
nucleus is, therefore, probably a fragment of mineral matter, of 
which sodium is one of the chemicfd ingredients. The Keport 
contained also, as usual, a full catalogue — on this occasion a 
very long one — of the luminous meteors observed in 1865-6. 


NEW STABS. 

The appearance of a New Star in Corona has given rise to a 
good deal of conversation among scientific men, and has been the 
subject of a paper at tlie Koyal Society. On May 16, Mr. Hug- 
gins received a note from Mr. Birmingham, of Tuam, announcing 
the sudden appearanc^e of a star of the second miignitude near e 
Goronse Borealis. Mr. Baxendell saw the star on the 15th, when 
it was about the third magnitude. On the 16th Mr. Huggins and 
Dr. W. A. Miller examined the spectrum of this strange star, 
which was then a little brighter than € Coronm. Tlie informa- 
tion given by the spectroscope is interesting and imexpected. 
The prism resolves the light from the sttir into two different 
lights, each emanating from a distinct source. One spectrum 
tells us that the principal light of the star was emitted by incan- 
descent solid or liquid matter. This light has suffered partial 
absorption by an atmosphere of vapours about the star through 
which it has passed. ^ far this new object is analogous to the 
sun or any of the stars. In addition, however, to this spectrum, 
there is a second spectrum of fine lyright linen. The light which 
formed this spectrum must have come from luminous gas. The 
principal constituent of this gas is hydrogen. These phenomena, 
together with the sudden appearance and rapid fading away of’ 
the star, suggest the bold speculation, that in consequence^ 
of some internal convulsion a large quantity of gas has beexk 
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MitoaT the hydrogen hnn^ by oombinadon wi^ 

^Ipme oweiF dement gives rise to the bright lines, and also hM 
Issated the aolid matter of the photosphere to vivid incandescence. 
Aa the hydrogen becomes e]^nst^ the star appears to fhde 
amy. The fomer observations of these gentlemen on the spectra 
of the fixed stars have sho^ that hydj^gen probably plays an 
important part in the differences of physical constitution of the 
atom 

On Sunday, Hay 13, at 10 p.k., M. Courbebaisse, of Hochetfint; 
peimived a brilliant star in the constellation Corona BoreaHs, 
whidi he had not seen on the preceding evening, and succeeded 
in determining, approzimatively, its relative position. It vras much 
brighter than the star termed the “ pearl of the crown, and was 
considered to be of the third magnitude. By letters in the Timsa 
from Mr. J. B. Hind and Mr. C. O. Talmage, we learn that the 
new star was seen in this country by Mr. Baxendell, of Manches- 
ter, on May 15. When Mr. Hind saw it, on May l9, it was reduced 
to the sixth magnitude, was perfectly colourless to his ^e, and 
quite stellar in appearance with magnifiers up to 700. He says 
that, in its entire Seedom from colour, this star presents a note- 
wor^y contrast to the one detected at Mr. Bishop’s observatory 
in the constellation Ophiuchus, in April, 1848, which exhibited 
red or orange fiashes when at its maximum. The latter may still 
be observed as a star of the eleventh magnitude. At a recent 
meeting of the Paris Academy of Sciences the discovery of the 
new star was announced by M. Delaunay, who read a letter from 
M. Courbebaisse. After which, M. Le Verrier reported that, ac- 
cording to his observations, the star was ** yellow and fuliginous,*’ 
was probably very near the earth, and of the ninth magnitude. M. 
Wolf, after making a study of its light, reported that the spectral 
image contains brilliant bands, which lead him to consid^ it to 
be a star enveloped with an incandescent atmosphere. 

Mr. Hind has read to the British Association, *' Bemarks 
on the recent extraordinary outbursts of the Variable Star in 
Corona,*’ from which it appeared that observations relative to this 
star of a rare chariwter had been taken by Mr. Barber, of 
America, and communicated to Mr. Hind. The star had been ob- 
served gradually to increase to a star of the second magnitude, 
and then again decrease. The chief assistant at the Boyed Ob- 
servatoiy, Greenwich, had afterwards seen the stcu*, and considered 
the gradual increasing and diminishing of the star as a most cu- 
rious and rare phenomenon. Many conjectures were entertained 
as to what matter forms the star, some being of opinion that the 
star was a burning world. A long discussion followed. 

At a meeting of the Paris French Academy of Sciences, M. 
has made some remarks on New Stars and Variable St^. The 
^appearance of a new star is a rare and, as yet, inexplicable fact. 
M. Faye, in the first place, considered the periodic stars. He 
stated that divers hypotheses have been put forth in order to ex- 
plain the [^nomeiia. The first and most accredited of these 
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sn^fpoaes that the etars hare ezieted from all time, but have been 
invmible, and that the^ owe their sudden splendour to a conTul- 
sion. Bonillaud explains the appearance of the first ^riodic star 
hy a rotation of 831 days. It seems that this phenomenon has 
occurred more fluently since the beginning of the present cen- 
tury, and that since 1846 147 new appearances have b^n counted. 
JL Faye is inclined to impute them aJI to periodicity. 

Fatner Secchi, of Eome, has communicated to the Paris Aead- 
amy of Sciences the results of the spectrum analysis of the light 
^ seTeral Stars, and some new observations on the Solar Spots. . 
In the Oomptes Eendus, No. 9, will be found an en^ving of the 
spectrum of Antares, in which the rays due to sodium and mag- 
nesium are very prominent. Since his last report on the solar 
Spots, he has remarked the disappearance of a remarkable spot, 
which had lasted from June 28 to July 23. Its movement, at 
first veiy rapid, gradually slackened, till finally, it became nearly 
stationary. These phenomena are, as yet, quite inexplicable. 

‘ In a note on the Falling Stars of 1866, M. Coulvier-Gravier 
states that the results of his observations corroborate the theories 
which he had previously given. He states that, after twenty 
years’ observations, he finds that in diy seasons the falling stars 
approach more nearly to the east, but in wet seasons they descend 
towards the south-west. At the same meeting two new species 
of minerals were described : Chenevixito, by M. Pisani, and Ada- 
mine, by MM. Friedel and Des Cloizeaux. 


FHOTOMBTBIC INVESTIGATIOKS OF THB STAU a CENTAUBI. 

Prop. Zollnbr, of Leipzig, who has been working at some of the 
most important questions which have of late occupied the atten- 
tion of astronomers, finds, from his photometric investigations, 
that the star a Centauri seems to be equal to our sun. If the sun 
were at such a distance that 3j years would be required for its 
light to travel to the earth, it would then appear similar to Ca- 
■peH&t and have a parallax of 0-874 seconds. Consequently if 
light undergoes no absorption in its passcigo through space, the 
light of Capella must be much more abundant and intense than 
that of the sun. Data 'are given for a comparison of intensities, 
and of the reflexion from different terrestrial and artificial sur- 
faces; and the Professor throws out certain theoretical views 
which will, perhaps, be put to the test by those who have watched 
the recent progress of cosmical science. Every star-sun, to use * 
his own term, has a history divisible into five periods : the glow- 
ing gaseoi:^, the glowing liquid, the slag, the eruption, and the 
complete refrigeration period. Then applying this theory to ac- 
tual phenomena, he finds the first period represented by pla- 
netary nebulae ; the second, by the invariable stars ; the third, 
by our sun ; the fourth, by new stars ; and the fifth, by Bessel’s 
dark stars. All the periods may be traced in the cosmic^ history ' 
of the earth. The non-planetaiy nebulae occupy a place between 
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the Ibet e&d seoond periods. The third, or slag period, is that in 
which a cool non-ltiminous snr&ce was develop ; and in the 
fonrth, or eruption period, the surface was yehenuently disturbed 
and broken up by frequent outbursts of heated matter the 
interior. — Jthmavm. 


ITUBUXiJB. 

Bbcbitt investigations into the nature of the Nebulae Have 
tended to confirm the accuracy of the views of Laplace, who held 
that the sun and planets were formed out of a great nebula, which 
by condensation separated into rings, and these rings finally 
collapsed into stars. Laplace*s doctrine is illustrated and en- 
forced by M. Delaunay in his Cours Elementaire ^Astronomie. 
The zodiacal light is supposed to be the remains of the great 
nebula out of which the solar system was constructed, and the 
condensed matter rained into the sun and there burnt, is supposed 
to be the origin of the sun’s light and heat. One question, how- 
ever, still remains unsolved : in what way did the nobul® origi- 
nate ? Is each nebulous atom formed out of the other by the 
action of light and the aggregation of still minuter particles, in 
the same way in which a nchula, by its condensation, goes to 
form a planetary system ? — lUvstraicd London News, 

AKTIFICIAX MKTBOEITES. 

At a meeting of the Paris Academy of Sciences, M. Daubr6e 
reported the continuation of his interesting experiments for the 
Artificial production of Meteorites, and the suggestions which they 
afford towards explaining the formation of the planetary bodies 
and the crust of our globe. He described a series of reactions in 
which serpentine was transformed into peridot or chrysolite, and 
dwelt much upon the importance of magnesian rocks of the 
peridot type, as found in our planetary system, and their relation 
to a “ universal scoria.” In conclusion, he referred especially to 
the fact that oxygen, which is so essential to our organic nature, 
played also an important part in the formation of the planets, 
since without it we cannot conceive of any ocean, or of any of 
those superficial or profound effects of which water is the cause. 


BESITLTS OF BALLOON ASCENTS. 

Mb. Glaishbb, from his experimental ascents made during 
1866, deduces that the decrease of temperature with increase of 
elevation is variable throughout the day, and the different 
seasons of the year ; that at about sunset the temperature varies 
very little for about 2,000 feet ; that, at night, with a cloudy 
sky, there is a small increase of temperature as the height in- 
creased ; that, in the double ascent on May 29, the one just be- 
fore sunset and the other after, it would seem, that after radia- 
tion is set in, the heat passes upwards till arrested where the 
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air IB Bstorated with vapour, when a heat greater by 5® is ex- 
perienced after sunset thw ai the same elevation before sunset. 
Mr. Glaisher believes that many more eiqperiments are neces- 
sary, and that they should not be cotifined to this country. 
Certain it is, from the yery remarkable results obtained from 
the night ascents, which might, with a sufficient number of ob- 
servations, have an important bearing, both on the theory of 
astronomical refraction and on the theory of heat, that noc- 
turnal observations deserve repetition and extension. 

At the Birmingham meeting lOOZ. was placed at the disposal 
of the committee ; but circumstances not having permitted more 
than three ascents, only about half the amount has been ex- 
pended. No further sum was asked for, as an amateur aeronaut 
— ^whom professor Tyndall considered quite a phenomenon in 
this country — had promised to defray aU cost, except that of gas 
and travelling expenses. 

M. De Fonville sums up as follows, in the Panthion de V In- 
dustrie et des Arts, the services already rendered by the en- 
deavours to turn aeronautics to some prtictical account. “ With- 
out balloons,” he says, "we should not know that parhelia, 
anthelia, &c., which used to be a subject of terror to suj^rsti- 
tious populations, are caused by particles of ice suspended in the 
air by electric attraction ; we should not know that the law of 
progressive refrigeration is not found to hold good at great alti- 
tudes, or that in the air there exists a sort of gulf-streams, if we 
may be permitted to call them so, consisting of hot air, and 
affording an easy explanation of the irregularity of the seasons. * 
Without Mr, Griaisher’s ascents, it could not have been proved 
that the bands of the spectrum are all of terrestrial origin, and 
that consequently the astronomical theories built upon the sup- 
posed part they play in the universe have no reliable foundation. 
It is not, therefore, possible to assign any limits to the utility of 
aerial navigation, as it is now practicable by the labours of dis- 
tinguished philosophers.” 

A magnificent diamond ring has been presented to Mr. Glaisher 
by the Emperor of Eussia. The present was made through 
Admiral Crabbe, the Eussian Minister of Marine, who commu- 
nicated his Imperial Majesty^s appreciation of the services 
rendered by our eminent English meteorologist. 


BLXTB MIST. 

Mr. Glaisher has explained to the British Association some 
particulars regarding the Blue or cholera Mist, and stated that its 
peculiar feature was, that where the mist was most dense, at that 
place there was no cholera. The first investigation he had made 
on that subject was upon being appointed to a commission by the 
Government, after the cholera, in 1854. He had made vwous 
investigations with reference to that mist, but, although it had 
been thought that the peculiar appearance called mist contained 
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sidmal life, he had not found sncli to be the case. He desired 
microsoopists to examine plates of glass which had been placed 
in the open air all the night, for the purpose of ascertaining what 
the mist really was. If the mist was connected with the chorem 
there was something else wanted to bring it into action, for at 
that time, where the mist predominated, that place was from 
cholera. 

Upon this, a Correspondent of the THtnes observes, every care- 
fttl observer of nature, particularly landscape-painters, must be 
familiar with the frequently grayish-blue haze which produces 
such a charming atmospheric effect in the scenery of this country ; 
but it can hardly be imagined that philosophers like Glaisher and 
Lowe can have mistaken this effect for the phenomenon which 
they have recorded. It will naturally be coiyectured that there 
may be a necessaiy relation between the blue matter forming the 
mist and the well-known blue stage of cholera. Medical practi- 
tioners, who are for the most part feebly imbued with the spirit 
of true philosophy, will be disposed to ridicule this notion, from 
a feeling of mortification that it should have escaped the attention 
of their own profession. In like manner Mr. E. J. Lowe’s inge- 
nious hypothesis that the “blue mist” may be caused by the tail 
of a comet, will probably be received with incredulity, if not with 
derision, by astronomers and chemists. But truth, when first 
discovert, has generally been scxjflfed at by ignorant, unworthy, 
and envious assistants. An investigation, concerning the nature 
of the tail of a comet, will certainly lead to entirely novel and 
important results, and may furnish n clue to the interpretation of 
cosmical phenomena which have hitherto proved impenetrable to 
the human understanding. It would be exceedingly interesting 
to ascertain why the “ blue mist,” seen at Greenwich, should have 
remained stationary, with the wind blowing at a velocity sufficient 
to produce a pressure of 9 lb. per square foot. 


SOLA.B IIA.D1ATION. 

Ik a letter on the black-bulb thermometer, Professor Tyndall thus 
refers to a possible defect in the observations of meteorologists on 
Solar Badiation made by it. “ The solar heat, as it reaches us, 
consists partly of visible and partly of invisible rays, a portion 
of the latter possessing very high calorific power. The ordinary 
black-bulb thermometer absorbs the visible rays of the sun, but 
the black glass of the bulb may be highly transparent to the in- 
visible radiation. The invisible calorific rays, especially, augment 
in power as we ascend in the atmosphere ; for it is those rays 
which sufiTer most diminution of intensity during their passage 
through the aqueous vapour of the air. Hencd,” says the Pro- 
fessor, “ the black-bulb thermometer must, with reference to the 
total radiation falling upon it, become more and more transparent 
as we ascend in the atmosphere. It is not an exaggerated esti- 
mate, that at the limits o^ our atmosphere fifty per cent of the sqlar 
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heat might cross the glass of the bulb, be reflected by the mer- 
cury wi&in it, and contribute in no degree to the heating of the 
thermometer.” 


KEW AinSMOMSTEB. 

Mb. Catob has described to the Meteorological Society, a new 
Anemometer for self-regi storing the pressure, velocity, and direc- 
tion of the wind— obtained by the wind acting on one surface 
only — giving a daily register of its pressure in pounds in an area 
of a square foot, and the total daily horizontal motion of the air 
in twenty-four hours, or any other given time, and thence its 
hourly velocity. A facsimile of a recording sheet of this anemo- 
meter is given . — Illustrated London Nlws. 


ATMOSFHKBIC DUST. 

M. Jebtlek has reported to the Academy of Sciences; at Vienna, 
the results of his observations of the Atmospheric Dust which has 
fallen in Silesia, Carniola, Italy, and vwious other parts during 
the last three years. All these falls have occurred during the 
prevalence of an intense south wind. The dust contains a very 
small proportion of organic matter, and is of a brownish red tint, 
circumstances which tend to support the hypothesis of Father 
Secchi, that it comes from the desert of Sahara, being raised from 
the soil J)y an atmospheric current, which transplants itacross the 
sea to considerable distances. — Jlnd. 


BATUBAli SNOWBAIXS. 

Mb. G-. J. Stmons, in a letter to the l^mes, from Camden-road, 
N.W., March 8, details the following phenomenon which, on this 
day, re-asserted its periodicity, at 1 p.m. : — “ The phenomenon! 
refer to is the fall of water in a semi-solid state far denser than 
snow, and yet not hail nor ice, and which fall has occurred on 
March 8, 18ri7, 1858^ 1869, 1860, 1863, 1865, and 1866. 

“ I pointed out this periodicity in a meteorological report for 
March, 1869, in The Times, April, and I then referred to the re- 
markable fall on March 8, 1867, when these soft hail balls were 
very large (three inches round), and covered tlie ground two or 
three inches thick. On that occasion the electricity of the atmo- 
sphere was so strong during their fall as seriously to derange the 
electrical apparatus at Greenwich ; in 1859 there was also much 
electricity, and to-day thunder and lightning. 

“ I have said that they are far denser than ordinary snow. 
Snow is usually one-twelfth the density of water— t. c. 12 inches 
of snow give one inch of water ; but about inches of these 
balls give one inch of water ; therefore their density was about 
half tl^t of hail, and flve times that of ordinary snow. Their 
shape is usually pyramidal, the base being uneven, somewhat like 
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tlie flower of a cauliflower. The size varies from one inch in 
diameter down to a tenth ; about two-tenths is most usual. 

“ In some years there is a second fall on the 9th. 

** 1 am, of course, quite ignorant of any cause for this periodi- 
city, which, so far as is at present known, is unique in meteor- 
olo^. (Meteors, not being of atmospheric origin, are no paralleL) 
It may prove illusory at &st ; but when a phenomenon occips on 
the same day seven years out of ten I think it wants watching.” 


ICBBBBOS. 

The Journal of the Boyal Society of Dublin contains some notes 
on the Icebergs of the southern hemisphere, by Dr. J. M. Barry. 
These icebergs are much larger than those in the northern hemi- 
sphere, being reported to attain j&requently a height of 1000 ft., 
their ordinary altitude being 200 ft. or 300 ft. The greatest num- 
ber are found between New Zealand and Cape Horn, and thej 
may be met with in any season of the year. According to the evi- 
dence of several captains, ice has been greatly on the increase in 
the South Pacific during the last ten years, and a good look-out is 
essential, as the indications of the thermometer cannot be trusted. 

OROUND-IGB. 

An interesting memoir, by M. Engelhardt, on the formation of 
ice under water, termed Ground-ice, has appeared in the Annalee 
de Chimie, This phenomenon, which some foreign philosophers 
declared to be impossible, was noticed by Plot in his history of 
Staffordshire, and also by Stephen Hales in 1731, who then re- 
marked that the waters must be in motion in order to bring the 
mass to zero, and referred to the influence of asperities and pro- 
jecting bodies. M. Engelhaixit gives a rmimk of the observations 
of many philosophers on this subject, and describes his own ex- 
periments, which corroborate Hales’s remarks. The subject is 
very important to people who live on the banks of rivers, since 
much damage is frequently done by the masses of ice which are 
detached from the lx>ttom of rapid rivers, such as the Danube 
and Bhine, when a thaw comes after a severe &ost. 

RBGEIATION OP IC!B. 

The Philosophical Magazine contains a short note by Pro- 
fessor Helmholtz on the ilegelation of Ice, in which he examines 
the theory of Professor Tyndall — t. e. that the latent heat ren- 
dered free when two pieces of ice freeze together is conducted 
through the adjacent ice, as the difference between the freezing 
points of the interior and superficial ice is certainly very small, 
the heat rendered sei^ible must difiuse itself througn a com^iara- 
tively large mass of ice if internal liquefaction is to be avoided. 
Professor Helmholtz confesses that the question cannot yet be 
regarded as decided. The three preceding Abstracts are sdected 
from the Tllustraltd London News. ^ 
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FEBIODICAI. TABIATZOKS OF TEMFEBATUBE. 

A HOST importEint contribution has been made to the science 
of meteorology in a paper which M. Ch. St. Claire Deville has 
presented to the Pans Academy of Sciences, “ On the Periodical 
Variations of Temperature in the months of February, May, 
August, and Novembef It is accompanied by diagrams of curves, 
showing the variations of temperatures on certain days, founded 
upon observations made in Paris for 60 years, in Ijondon for 60 
years, and in Berlin for 110 years. The observations and calcu- 
lations show that the maximum of temperature always occurs 
on or about the same day in the months mentioned. — Mechanic^ 
Magazine, 


HEAT AND DEW. 

PBofrssob Magnus, in a paper on the influence of the absorp- 
tion of Heat on the formation of Dew, given in the Philosophical 
Magazine^ examines the results obtain^ by I’rofcssor Tyndall 
relating to this subject, and which were applied by Professor 
Frankland in his lecture on the probable cause of the glacial 
epoch in the history of our planet. Professor Magnus describes 
his own experiments, which, he asserts, show that aqueous 
vapour does not possess the great absorptive power attributed to 
it. He says that “ the conclusions which Professor Frankland 
deduces for the glacial epoch from the great absorptive capacity 
of aqueous vapour, and Professor Tyndall for certain climatic 
phenomena, remain unchanged if nebulous bo substituted for 
actual vapour. For this it is which maintains the beautiful 
green of the British islands ; for it moderates the burning rays 
of the sun as well as prevents the great colds, which only occur 
with a clear sky and a copious radiation.” This paper is followed 
by some remarks by Professor Tindall, in which he meets objec- 
tions by reflections suggested by Professor Magnus’s description 
of his own experiments. Professor Tyndall refers to oth(*r re- 
searches on this subject, and expresses his conviction that by 
the further development of the question by field meteorologists 
“ the evidence in favour of the action of aqueous vapour on solar 
and terrestrial radiation will soon be overwhelming .” — Illustrated 
London News, 


HIGH TEMFEBATUBE. 

M. Pbbbot has communicated to the Paris Academy ^ of 
Sciences, an account of his apparatus for producing very High 
Temperature by means of coal-^s mixed with atmospheric air. 
He unites a certain number of Bunsen’s burners so that their 
flames may form a single band of flame without penetrating each 
other, and thus obtains a column of heated gas of intense 
calorific TOwer in such a position that its energy may be readily 
controlled. Into this he introduces air, in such a manner that 
as little heat as possible shall be lost. With an apparatus 
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ooi^nizuing two cubic metres of gas per hour, he states that he has 
been able to melt 670 grammes of silver, and in thirty minutes 
to melt and run out into bars a kilogramme of copper. Further 
details will be found in the Comptes Bendm^ vol. l^i., No. 8. 

ATTTOMaTiC TEMPKEATURB BEOTTLATOB. 

M. Gassiot has communicated to the Royal Society an 
illustrated description of the late Mr. Appold’s ingenious Ap- 
paratus for regulating the Temperature and keeping the air in a 
building at any desired degree of moisture. The apparatus, 
termed the “ Automatic. Temperature Regulator ” and the ‘ Auto- 
matic Hygrometer,” which Mr. Appold used for many years in 
his own house, has been thoroughly repaired and presented to 
the Royal Society by Mrs. Appold. 

THICHINOSIS. 

Fbofrssob Delpech, of the Paris Faculty of Medicine, and 
Professor Reynal, of the Imperial Veterinary School at AJfort, 
who were charged with a mission to study the above-named 
disease in Germany, both in human beings and mammals, have 
presented to the Minister of Agriculture, Commerce, and Public 
Works a Report of the results of their investigations at Huy 
(Belgium), Hanover, Magdeburg, Berlin, Halle, Dresden, Leipzic, 
and Mayence. To render their investigations more complete, 
they solicited and obtained the co-operation of most of the emi- 
nent German physicians who had made the disease in question 
their especi}il study. The chief practical facts ascertained are as 
follows ; — The epidemic Trichinosis, lately prevalent in Germany, 
has now almost entirely disappeared. The mortality was every- 
where slight, except at Hjidersleben. At Zwickau, Seltendorf, 
and Sommerfeld, there were 88 patients, not one of whom died. 
In eveiy case the disease was caused by eating imperfectly cooked 

S )rk containing trichines, a case of rather frequent occurrence in 
ermany. In Hanover, in 21 months, out of 25,000 pigs, 11 
were found full of trichines, 16 out of 14,000 in Brunswick, and 
4 out of 700 in Blakenburg. The animal, while living, shows 
no signs of their presence, nor can they be detected in the meat 
with an ordinary niiignifying glass, but a powerful microscope 
renders them distinctly visible. TTie utility of a microscopic 
inspection of pig’s flesh by competent observers is so evident, that 
many of the German GUweruments have rendered it obligatory, 
and MM. Delpech and Reynal would not hesitate to recommend 
it in any country contaminated with trichinosis ; but they think 
it unnecessary in France, where no case of the disease has yet 
been noticed. In Germany the hospitals receive many patients 
suflEbring from this affection ; during last year there were 13 
at Mameburg, of whom only one died. Fost-mortem examina- 
tions nave ahiQ shown, among persons who died from mother 
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diBOftses, numerous cases of old trichinosis cured by the encyst-' 
ment of the parasites. The proportion of these at Leipzic has 
been about six per hundred. In places where the complaint pre- 
vails, the rats which infest slaughter-houses are found to have it, 
as proved by Leisering at Dresden, Adam at Augsburg, and Boll 
at Vienna. 

Since their return, MM. Delpech and Reynal have examined 
many of these animals as well as pigs, without finding the trace 
of trichines ; consequently there is no reason, in France, for any 
person to refrain from eating hogs’ flesh, especially when so 
thoroughly cooked as is usual among the French. In Germany, 
on the contrary, many of the peasantry eat it almost raw or only 
smoked. The most timid miiy safely oat the heart, kidneys, 
brain, and fat of pigs, as those piirts never contain trichines. 
MM. Delpech and Beynal assert, us an undoubted fact, that a 
temperature of 75 deg. C. (167 Fah.) is sufficient to kill trichines. 
Meat thoroughly salted is also perfectly safe. Smoke-dried 
sausages, which have been kept a long time, are considered free 
from danger ; but the wisest plan is to give them a good boiling. 
The authors of the Report, attribute the spread of the disease 
among pigs to the fiict that they are foul feeders, and will eat 
any offal, such as the dead bodies of rats and other animals, 
which are now known to be liable to trichinosis. Great care 
ought therefore to be taken to keep such things out of their 
reach. MM. Delpech and Reynal likewise advise all experi- 
menters never to throw away trichinized flesh, but to burn it as 
soon as their examination is completed; for a fragment of it 
carelessly exposed might be eaten by a rat, the rat devoured by a 
pig, and this last become the cause of fatal accidents. They 
recommend farmers to be very cautious in feeding their pigs. 


ON HANGINQ. 

The Philosophical Magazine contains a paper by the Rev# 
Samuel Haughton on Hanging, considered from a mechanical 
and physiological point of view. He refers to this punishment as 
adopted by the ancients, especially to the execution of Penelope’s 
twelve faithless handmaids, described in the twenty-second book 
of the Odyssey. The doctrines respecting the origin of mus- 
cular power recently put forth by Professors Fick and Wislicenus, 
and brought before the members of the Royal Institution bpr 
Professor Frankland, in his lecture on June 8, are fully consi- 
dered by Messrs. Lawes and Gilbert, in their article on Food and 
its relations to various exigencies of the animal body, in this 
number. These gentlemen state that, so long ago as 1852, they 
advocated substantially the same views, and give the results (n 
experiments upon animals, which show, that a too high relative 
importance is currently attached to nitrogenous foods, and that 
the pevailing opinions on the subject require considerable modi- 
fication . — ElustraUd London Ntwa, 
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TRB BATATIAK SOOISTT AT BOTTBBDAH. 

Ths Prize List of the Batavian Society for Experimental 
Philosophy at Rotterdam contains, as usual, subjects peculiar to 
the Netherlands: — ^The management of polders; urater-raising 
machines ; an apparatus for measuring the rate of a river current; 
the movement of silt, and plans for irrigation. Among the 
purely scientific questions is an elaborate one on crystaUography; 
the effect of pressure on electrolysis ; and whether boilers burst 
by a development of hydrogen gas, or by transition of the water 
to the spheroidal state. Others are : — an examination whether 
some parts of the sun’s surface have a higher temperature than 
others, or not; and, in case of an affirmative, whether it is 
always the same parts? It is important for those occupied 
with the study of electricity to acquaint themselves with the 
principal phenomena produced in telegraphic wires by storms or 
the aurora borealis ; many of these phenomena are known but 
to a few individuals, although it is much to bo desired that they 
might be widely published and their consequences deduced : the 
Society, therefore, asks for an historico-critical notice of the prin- 
cipal observations made with reference to currents produced in 
telegraphic wires by the aurora or by storms. Another question 
refers to researches made in the Royal Institution. Dr. Tyndall 
believes he can deduce with certainty, from his experiments, that . 
the vapour of water exerts on radiant heat an absorbing effect 
much more powerful than dry atmospheric air. Prof. Magnus, 
on the contrary, feels himself justified in concluding, from his 
experiments, that this difference of absorption does not exist. 
The Society, therefore, asks for decisive experiments to settle the 
argument. — Athen^Bum. 

liONGITUDE OF BIO JANEIBO. 

M. Mouchrz has pointed out a strange discrepancy existing 
with regard to the Longitude of the capital of Brazil, Hitherto, 
it had varied between five and ten seconds. Admiral Roussin 
adopted 3h. 2m. 35s. for the longitude of Rio Janeiro at the point 
called Villegagnon, while Triesiiecker’s data would have given 
3h. Im. 67s. In 1842 Daussy, in the Connaissance des TinvpSf 
fixed the longitude of Rio exactly at 3h. 2m. M. Mouchez, after 
five years’ observation, has come to the conclusion that Tries- 
necker^s longitude, derived from the transit of Mercury, is 
minutely exact. He was about to adopt it, when, to his surprise, 
he found another longitude marked in the Connaissance dea Tempa 
for 1867, determined by M. Liais, who has repeatedly verified the 
result. Yet there is between this and Triesnecker’s a difference 
of 30 seconds, which is so enormous that it could never have 
escaped detection by any captain having three or four chronometers 
on board ; nor is there at present any single maritime point on the 
globe subject to doubt to such an extent. M. Mouchez is decidedly 
of opinion that the longitude adopted by the Connaiaaance de$ 
Tmpa is wrong. — Froeeedinga of the Paris Aeademy qf/Soienosi. 
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CHEAP ELECTBICITT. 

Bt far the most important of recent discoveries in the Electrical 
field has been made by Mr. H. Wilde, of Manchester, who has 
found that “ an indefinitely small amount of magnetism or of 
dynamic electricity is capable of inducing an indefinitely large 
amount of magnetism, and that an indefinitely small amount of 
dynamic electricity or of magnetism is capable of evolving an in- 
definitely largo amount of dynamic electricity.” The apparatus 
by means of which he has obtained these remarkable results is 
described as consisting of a compound hollow cylinder of brass 
and iron, termed a magnet-cylinder, the internal diameter of 
which was Ijin. On this cylinder could be placed at pleasure 
one or more permanent horse-shoe magnets. Each of these per- 
manent magnets weighed alK)ut one pound, and would sustain a 
weight of about ten pounds. An annature was made to revolve 
rapidly in the interior of the cylinder, in close proximity to its 
sides, but without touching. Around this armature 163 ft. of 
insulated copper wire, 0*03 of an inch in diameter, was coiled, 
and the free ends of the wire were connected with a commutator 
fixed upon the armature axis, for the purpose of taking the al- 
ternate waves of electricity from the machine in one direction 
only. The direct current of electricity was then transmitted 
through the coils of a tangent galvanometer ; wnd as each ad- 
ditional moffnet was placed- under the magnet-cylinder^ it was found 
that the quantity of elect ricify generated in the- coils of the armor 
ture was very nearly in direct proportion to the number of magnets 
on the cylinder. 

** Experiments wore then made for the purpose of ascertaining 
what relation existed between the sustaining power of the per- 
manent magnets on the magnet^cylinder and that of an electro- 
magnet excited by the electricity derived from the armature. 
When four permanent magnets capable of sustaining collectively 
a weight of 40 lbs. were placed upon the cylinder, and when the 
submagnet was placed in metallic contact with the poles of the 
electro-magnet, a weight of 178 lbs. was required to separate 
them. With a larger electro-magnet, a weight of not less than 
1,080 lbs. was required to overcome the attractive force of the 
electro-magnet, or twenty-seven times the weight which the four 
permanent magnets used in exciting it were collectively able to 
sustain. It was further found, that this great difference between 
the power of a permanent magnet and that of an electro-magnet 
excited through its agency might be indefinitely imereasedP It 
vrauld thus seem, that the promem of the economic application 
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of deotridty as a source of molive power is nearer its solntion 
' riia.Ti most of ns had imag^ed. — Mechanici Magazine, 


BLECTRICAL STANDJLBDS. 

Mb. FiiEBiONa Jbnkin has read to the British Association a 
Report of the Committee “ On Electrical Standards from 
which it appeared that, by obtaining a force, currents could bo 
measured. Speaking of electrical standards, the author of the 
report stated that Professor Wheatstone had been the first who 
made a unit, and they owed to him the term of a unit and 
multiples of that unit. Although the committee had introduced 
some improvements, it was due to Professor Wheatstone to state 
that he had been the introducer of the unit. Was it a matter of 
indifference what that unit was? The measure, gallon, and 
bushel had been taken at haphazard, but, on account of the pro- 
gress of mathematical science, the cubic inch had since totally su- 
perseded the measure called a gallon. The cubic foot was the true 
mathematical standard. In pursuing their inquiries of electrical 
standards they came back to the measurements of time and 
space. When the steam-engine was first introduced the power 
was measured by that of horse-power, but as the mathematical 
relation between work and resistance becu.me known, the mode of" 
estimating power by so many poimds’ pressure, per foot, was 
adopted. The committee had conducted experiments during the 
past year regarding standainls. Ton standard s luul been exhibited 
last year which wore made of different metals, many multiples of 
which had been made. A list was read of the companies who 
had adopted the standanls of the committee. Various contracts 
had been let in different places on the sbindanls laid down by the 
committee, many of which were within liis own knowledge. He 
might state that the French Government had taken up the 
question, and had communicated with the. committee in order to 
obtain their reports. The committee had during the year ex- 
pended the stim of 300Z. During the past year the committee 
had simply boon testing the permanency of the standards, and 
new instruments had been obtained to carry out various experi- 
ments. Part of such experiments would be the measurement of 
capacity, in which commercial men had interested themselves 
more than the really scientific men. He thought it would be 
advisable to re-appoint the committee to continue their investi- 
gations. 

HYDBO-ELECTBIC PUJtS. 

M. Momthiebs has reported to the Paris Academy of Sciences ^ 
his construction of three new Hydro-electric Piles. The first is 
formed by placing in acylindric^ vase an iron cylinder, into the 
interior of which is plunged a prism of carbon ; he then pours in 
some water containing sulphuric acid. The carbon and iron fpm 
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the two dectrodee of the pile, the force of which, with one or two 
elements, is sufficient to put in motion the arrangements for an 
ordinary signal-bell. The other piles are formed by means of a 
solution of the sulphate of the protoxide of iron and a piece of 
ainc, and by a solution of carbonate of ammonia and a piece of 
zinc also. These piles are said to be equally effectiye and eco- 
nomical. 


TiLSiUZO-EZiBCTBICrnr. 

M. Edhomd Becqubbel has published a memoir on Thermo- 
Electricity in the Annales de Cnimie, which includes an historical 
sketch banning with its discovery by Seebeck, in 1821. He 
describes the phenomena derived from thermo-electric currents 
in circuits composed of a single metal, in circuits in which 
liquids form a part, and in couples formed of metals and alloys, 
&& In conclusion, he says that, on accoimt of the feeble elect^ 
motive powers of the most energetic thermo-electric piles, even 
under the most favourable circumstances, when compared with 
hydro-electric piles, ho does not think they can ever be employed 
in preference to the latter. The thermo-electric piles utilise only 
a small part of the heat communicated to the couples ; while in 
the hydi^electric piles, with a constant current, all the interior 
chemical action is turned to account. The study of this interest- 
ing subject has led to the construction of now apparatus of very 
great sensibility. 

The same number of the Annales^ contains M. de la Eive’s 
Besearches on the propagation of Electricity in elastic fluids 
highly rarefied, and particularly on the remar^ble stratifications 
of the electric light which accompany this propagation — beautiful 
phenomena, for the production of which we are so much indebted 
to Mr. J. F. Gassiot. 


AmMAL ELECTBICnr. 

Db. C. Badcijfpb has transmitted to the Boyal Society an 
account of his experiments on Animal Electricity. He states 
that electroscopic indications of animal electricity were detected 
for the first time by a new method of experimenting, and that his 
fficts “ exhibit animal electricity, not in the form of a feeble 
nerve-current, or of a feeble muscular current, or of still feebler 
currents of a less definite character, but as endowed with a con- 
siderable amount of tension. They bring to light a property of 
animal electricity which is more intelligible on the supposition 
that the primary condition of this electricity is not current but 
staticaL ” — Illustrated London News. 


ST. slug’s fibs. 

Fbo^sssob FsAincLAin) has communicated to the PMUmMoal 
Jdqgassine a note received &om Captain Brig^, of the Tai^t 
steamer, giving an account of the occurrence of the rare dectrieal 
X 
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teimfid ** Bt E]ino*« Fire,** in tbe Irish Channel, ijif 
the Ida of Man, on the morning of the 17th Febniazy. >Dari||g 
naevaze anowstonn, whi<h lastM £rom 1 to 8 iuM., bine ligto ^ 


appeared at e^h masthead and g^-end. Captain Briggs had 
tne opportunity of closely examining one light, which appeared 
at the stem-head. He found that the light, which appeared law 
at a distance, was made up of a number of jets, e^ of which 
expanded to the size of half-a-crown, appeared of a beautifnl 
. vimet colour, and made a slight hissing noise. He felt a sensil^ 
warmth when he placed his hand in contact with one of the jets, 
and three of them attached themselves to as many fingers ; but 
he could observe no smell whatever. The jets were not per^ 
manent, but sometimes went out, returning when the snow was 


heaviest. At daylight he carefully examined the place, but no 
discoloration of the paint was seen. He utates that the ship is 
an iron one, but that he did not observe any effect upon the 
compass; and that he had seen the phenomenon abroad, but 
never in these latitudes. Professor Frankland remarks on this 


statement, that there had been about the time much electrical 
disturbance in the atmosphere, and that he had ascertained that 
a thunder-storm passed over Cheshire on the evening of March 
The ** brush’* disch^e seen to issue from various parts of the ship 
he considers to indicate a negative charge, either in the surround 
ing atmosphere or in the snowfiakes faJ^ng thickly at the time. 


ELECTBODES. 

M. Elie WABTUAim has printed in the Bibliothigite UniveraeUe 
of Geneva a note on the explosive distance of the direct induced 
current between identical Electrodes. In concluding, he states 
that his various experiments prove the form of the termina- 
tion of the exciter to be very diverse ; and that the adjunction 
of a resistance towards one of the extremitaes of the induced wire 
is not necessary to produce a disparity in the manner in whidi 
the discharge traverses a constcuit interval in the atmosphere. 
Pfskff made use of a ball 8 in. in diameter, in order to obtain 
sparks 18 in. long from a machine the conductor of which was 
terminated by a ball only 4 in. in diameter ; and Faraday found 
that between two unequal balls the spark sprang the farthttf 
when the smaller ball was at the same time positive and induced. 
M. Biess demonstrated that these results are not general, but 
depend upon the construction of the machine . — lUwtraied Ltmdon 


BBIT OF THB ELBOTBIO SPABK. 

Bb. a. fiLuxzow, of Vienna, has made some careful invest!- 
garient. respecting ^e Heat of the Electric Spark. The 
obpe^^ his experiments was, to ascertain the nature of the 
xelnadiik between the heat of the spark, the quantity andtenmon 
«f the eleetzieily, and the resistanceviaf tbe spparatas.j^and as 
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' Bliase ilihree magnitndei can be most readily Taried in the. case of 
L^den jar, he directed his attention first of all to the 
thermal relations of sparks from the Leyden battery. The heat 
^ tile spark was determined by three different methods : namely, 
means of a thermopile and galvanometer, by means of Biess’s 
air thermometer, and by means of a finely graduated merenrial 
< thermometer. The thermopile used was provided on one face 
with a cap of vulcanite, fitting nearly airtight ; into this cap 
briMS electees were screwed, airtight, from four to five millf 
metres apart, and in such wise that sparks could not leap from 
them on to the face of the thermopile. When a discharge took 
place between the electrodes, the warmed metal and the partides 
of air affected the pile both by radiation and by conduction. 

The results obtained are stated as follows : — “ The heat of the 
spuk increases with the quantity and tension of the electricity. 
With the necessary amount of resistance (by which is understood 
that of the short thick copper wires connecting the electrodes 
with the outer and inner coats of the battery) it has its greatest 
value. If the resistance be increased, the heat decreases, and 
reaches a minimum. Let the resistance be made still greater, 
and the heat again increases, attaining a second but smaller 
maximum. By further augmenting the resistance, the heat 
again declines, till it becomes nt^, in which case the resistance 
is so ^eat that the battery can no longer discharge itself — a 
condition attained by the introduction of a column of water, of 
requisite length, into the circuit.” Those degrees of resistance 
which lie near the point at which the heat of the spark attains 
its second maximum are characterised by (1) the striation of 
light in rarefied gases, (2) the incandescence of the negative wire 
wlven fine wires are employed as electrodes, and (3) the absence 
of “ Abria’s lines ” in fine powders. This last-mentioned charac- 
teristic is a proof that the air is not perceptibly set in mechanical 
motion, and we thus find that striation of light and incandescence 
of the negative wire only take place when the duration of dis- 
charge n^ been so au^ented by great resistance that the velo- 
’^ity of the electricity is too small to communicate a perceptible 
amount of mechanic movement to the medium in which the 
spark appears. The sparks near the second maximum of heat 
presenting a great similarity to the ** electric brush,” Dr. Saalzow 
was led to examine the heating power of sparks from the elec- 
trical machine, and he then fbund that “ brush ” sparks which 
are aocompani^ by a hissing noise develope much more heat than 
those of any other kind. The form of the electrode has conse- 
quently an infiuence on the heat of the spark, the brush being 
£xnned with less or more difficulty, and so being attended with 
less or more noise, accordingly as the electrodes ore pointed or 
roulided. These results will be of value to the constructors of 
eleetneal exploding apparatus. — Mookanic^ Magagim. 
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long-defen^ hope of Telegraphic commtmication he^', 
tween the Old World and the Kev was accomidished on the; 
afTth of July, 1866. The chronological record 6f the eyent i(B* 
.briefly ae follows. July 7, the shore end of the New AUalltib 
Cable was fixed at Foilhummerhum Bay, near Yalentia, and 
paid out thirty miles to be spliced on to the main cable on board 
the Great Jfiisfem, lying ready to receiye it. On the 16th it; 
was successfully spliced, and the steamer proceeded to deposit 
the main cable. On the 27th the shore end was safely landed" 
in Newfoundland, messages were sent, and the cable to connect 
it with the American continent, al)out 70 miles, was at once 
commenced. Messages passed between Queen Victoria and 
President Johnson on the 29th and 30th. A curious circum-^ 
stance, which has sometimes been noticed, but neyer carefhlly 
recorded till now, is that, between 12 and 2 in the day, 
and «only at those hours, the Atlantic cable is always at its 
worst conductive power. With regard to the portion of the 
cable submerged last year, it is found that, exactly in proportion 
as the barometer rises, the resistance of the current incre^es, 
and vice versd. In plain terms, a low barometer means a good 
cable, and a high bc^meter a bad one. 

The history of the Atlantic Telegraph, though full of import, 
may here be summed up in a few words, as it is now generally 
well known. Four attempts have been made to lay a cable in 
the bed of the Atlantic, and four expeditions have contributed 
towards the present successful residts. The first attempt was 
made in 1857» when the cable gave way, owing to a strain being 
“ put on the paying-out machinery by the sudden dip of the Irish 
. bank, which the apparatus was neither strong nor flexible 
enough to withstand. In 1858 the Agamemnon and the Niagara^ 
each havijig one half the cable on board, met in mid-ocean, 
efibcted a splice, and, steering in opposite directions, ultimately 
laid the cable. It was through these wires that the first con- 
gratulatory messages were exchanged between the Queen and 
the President, after which numerous messages were passed, until 
the transmitting power grew more and more feeble, and at 
length, after a few days, died out altogether. Seven years 
elapsed ere another attempt was made, and that was the attempt 
of 1866, which failed from causes which had been least guajrded 
against, because least anticipated. The fourth attempt is tlie 
^sent, which has succeeded so admirably, and which will 
doubtless prove the precursor of many succeeding lines of 
electrical communication between the two countries. The yo- 
cation prophetically assigned by Brunei to the Great Eaetem 
has been establish^ 

< The Meohamcs' Magcueine states : — “ The new cable differs 
from the old one in only t^o particulars. The conductor, it 
will be rememberedi is composed* of seven copper wires, six 
JM^d one, each irire sqxuately embedded in Chattcorton’s «om- 
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pound, nnd the whole eurroimded by layere of gfotta-perehs, 'eo 
as to form a core ^ in. thick. Thia core ia further protected by 
t^ aolid iron wires, each covered with five atranda of Manilla 
yam, the wires being laid spirally round the core. the did 
cable the yam was tarred ; in the new it is left white, to de- 
crease weight and facilitate the discovery of foreign substances, 
and the iron wires have been galvanised. The manufacture of 
this cable, when it was completed, had the total length of 1,660 
biota. It weighs 38 cwt. per mile, which is almost double the 
weight of the original Atl^tic cable. It is, of course, out of 
the question to compare the new cable with the one of 1867 ; 
but, placed by the side of that of 1865, it will be found stronger, 
lighter, and more flexible. These qualities give it an immense 
aggregate superiority, and enable it at any point to resist a 
strain of eight tons. This year 2,730 miles of cable were 
shipped, to complete both lines, the length put on board last 
year being 2,300 miles. Should hauling in become necessary, 
it might be done either from the head or stem of the Great 
Eastern, From the stem it could be effected by the paying-out 
Uiachinery, the dmms of which had been altered and strength- 
ened, and reversing gear had been added ; so, in fact, the 
machine could be used either in paying out or hauling in. The 
machiheiT for this purpose in the bow of the ship was entirely 
new ; it has double dnims, and is calculated to work up to a 
strain of sixteen tons, and will not give way imder a pressure of 
considerably more than thirty tons. It is specially constructed 
with a view to grappling for the old cable, and was worked 
^ a double-cylinder trunk-engine of 40-horse power, nominal. 
T?he dynanometers for the picking-up as well as for the paying- 
out machinery were ' fitted with a^’usting weights, and h^ 
larger scales attached, so that more delicate observations were 
attainable this year than it was possible to take in the previous 
summer.” 

We have not space for the details of the recovery of the 
picking up former cable. 

The splicing of the cables is thus detailed. The end of the , 
cable was brought on board the Ghreat Eastern. From this 
time until 6 minutes to 3 in the afternoon, the*operation of 
splicing went on. Tenderly carrying the shore-end into a little 
covered hut on deck, where it met the end of the coil brought 
from the tank farthest aft, busy fingers were soon at work upon 
both. The protecting manilla twist and galvanised iron wire 
were speedily unraveUed, until several feet of cable were bare 
to Idle ^tta-percha skin, and of the size and appearance of a 
bit of piping. The gutta-percha itself was next removed, and 
the fine copper wires whicl^ twisted together, forming the cable’s 
core, were unwound. Different lengths of these were strongly 
twined together from each cable’s end, so that no two joints 
should be in one place. A light thread-like wire was bound 
round eadi junction, and the whole carefully soldered so as to 
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Iboi^ DII9 wire. Then came thin layers of gntt^peic^ .. 
- a^tzf-s&ia,'6ach layer receiving a coat of the ghitinons mv 
• material callM ** Chatterton’s Oomponnd.*’ The ^•r 

vhniaed outer wires and the manilla twist were next plaited: 

' over it, and communication was at once established between tlwi 
' Breai Eastern and the receiving-house at Poilhummerhum-bay. 
At twenty minutes before 11 those watching the galyanometeor 
saw its stationaiy light move rapidly across the s^e, and the 
following mess^ was immediately afterwards read : — ** Ghot the 
shore end; going to make the splice. Everything is right.”* 
Then the flickering speck of light stood stem and motiomeSs/ 
and all in the hut knew that the real work of splicing had com- < 
menced. The next few hours were spent in anxiously waiting 
for another message through. ** Splice all 0. K. ; we are going 
off,” at last gladdened the eyes of those watching the galvano- . 
meter ; and after ** Ood spe^ you” had been sent in reply, the 
recently spliced cable was cut a^ift from the Great Eastern, and, 
steaming slowly out by her screw, and subsequently with one 
paddle-wheel, she sped on her way to America. The messages 
sent and received after the splice was made went through 8ie 
entire length of the cable ; the ends from the three tanks being 
joined together, so that eveiy message teste the whole 2,870 
miles. 

The successful laying of the new cable and the recovery and 
com^etion of that of 1865 are subjects of congratulation on both 
sides of the Atlantic, while the happy results of their indefa- 
tigable and persevering efforts form a just reward of those who 
have for so long a time devoted their best energies to this great 
and arduous undertaking. At every stage of the proceedings, 
persons suggested difficulties which would impede or destroy the 
practical ^vantages of the telegraph. Thus, when the cables 
were at last safeljjr deposited in the calm, cool depths of the 
Atlantic, suggestions of speedy decay &om corrosion and the 
intensity of the currents used were freely put forward, and gave 
rise to doubts, which, happily, appear to be entirely unfounded. 
So far from the 1865 cable having suffered deterioration in 
respect of “ conductivity” by its year’s submersion, Mr. Latimer 
Clark telegraphed fhnn Talentia that the tests had been com- 
;^et<Ml, and the cable of 1865 had been found to be even better- 
\han its successor. ^ 

Some readers will remember that, during the laying of the 
Atlantic cable in 1865, a number of suggestions and specula- 
tions were offered as to the cause of failure. One of the most 
plausible was a magnetic storm ; and this is now supported by an 
^erican telegraphist, who, having made observations on the 
sBbct of the aurora on 100 miles of wire, is led to the conclusion 
hat, on some oeowons, the “auroral energy” is equal to more 
ham thirty-two million horse-power for each cubic ime of sfiaoe^ ; 
h communicating his observations to the American Journal qf 
IrisaoM a$id Ante, he ramarfa: — “When we remember that ifu 
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; eActs of this atixora, or magnetic stonn, were felt in England^ as 
noticed W Hr. Airy, and probably upon the Atlantic cable then 
being laid, we can, in some degree, i^se what mighty energies 


being laid, we can, in some degree, realise what mighty energies 
may be at play around us, and yet their effects be as harmless as 
the silvery moonbeams.” 

M. Babinet, who, in 1864, foretold the failure of the expe- 
dition of the Great Eastefm^ announced the successful laying of 
the Atlantic electric cable, but expressed his fears that the dow 
but sure action of the salt water would decompose the iron wire 
enveloping the cable. 

In mty-five days, from the 28th of July to the 21st of Sep- 
tember, the cable earned 46,048^., which would make an average, 


including Sundays, and stoppages of land linos, of 837/. a day; 
and if they excluded the exceptional days, when the cable could 
not work at all, the average would be 960/. a day. The largest 
sum taken in one day had been 2,008/. ; and the two most profit- 
able messages the company had transmitted had been the King 
of Prussia’s speech, and an account of the fight between Mace 
and Goss. 


The longest message transmitted through the Atlantic Tele- 
graph was a despatch from the United States Government at 
Washington to the American Minister at Paris. It consisted of 
more than 4,000 words, occupied ton hours in transmission, and 
was sent at the average rate of seven words per minute. The cost 
of the message was over 2,000/. The message, if printed, would 
occupy about three columns of a daily paper . — HaUway News, 
From the improvement which those comparative cables show, 
both in the increased strength of the rope, its increased con- 
ductivity by the enlarged copper wire, and, above all, by its 
increas^ and more carefully guarded insulation, anyone will be 
able to see at a glance what strides have been made towards 
ultimate perfection. But it is chiefiy in what cannot be seen, in 
the instruments for detecting faults and for working through 
them when they are detected, that the main progress has been 
made. In commemoration of the event her Majesty was pleased 
to confer the honour of a baronetcy in two cases, and of knight- 
hood in the four others : — 


1. Sir Daniel Gooch, Bart., M.P., the first engineer who has 

received a baronetcy. • 

2. Sir Curtis Miranda Lampson, Bart., deputy-chairman of the 
original Telegraph Company. 

8. Sir Bichard Atwood Glass, Knt, who designed and made 
the cables of 1865 and 1866. 

4 , Professor Sir William Thomson, Knt., the famed electrician, 
6. Sir Samuel Canning, C.E., Ent., engineer-in-chief of the 
Telegraph Construction and Maintenance Cofiipany. 

6. Captain Sir James Anderson, Ent., commander of the Great 

JBkutem, 
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HjbI N. J. Holicbs has read to the British Association a' 
wper^'Onthe North Atiantic Telegraph/* After some intvo- 
anotory remarks, Mr. Holmes said : — It is well known that loi^, 
nnbrokemlines of submarine cables are placed at a very great dis- 
advanta^ in their transmitting power, as compa^ with land 
wires ; the retardation (or slowness of transmission of the cur- 
rents) that takes place from the law of induction forms one very 
serious cause or interference. The constant flow of induced 
earth-currents through the wire, variable both in their intensity 
and direction, is likewise another disadvantage to the employment 
of long, unbroken lengths of submarine cables, and, howler 
much mechanical ingenuity may overcome the retardation offered 
to the passage of the transmitting currents on the one hand, or 
the interference of the variable earth-currents on the other haiid, 
it must be remembered that the same amount of ingenuity can 
^th greater advantage be applied to shorter lengths of lino not 
m themselves subjected in such a marked degree to the disturbing 
influences just mentioned. In every telegraph line the speed of 
transmission is at all times a most important element of success ; 
and upon a long, unbroken line, whore the whole capital is, as 
it were, absorbed and dormant during the transmission of any 
current, or succession of currents, this is of vital importance. 
Upon the speed depends the tariff to be chafed ; upon the tariff, 
the earnings ; and upon the earnings, the dividend. 

The magnitude and serious nature of the transmitting diffi- 
culties existing in all long unbroken sea-lines has led to the con- 
templated construction of what is known as the Russian -American 
Line — a land line of telegraph intended to roach New York from 
St. Petersburg by wires through Siberia, and on to San Francisco, 
with a short sea section across Behring’s Straits, a total distance 
of about 12,000 miles. This liussian- American line is already 
far advanced towards completion. • By far the most important 
line of tele^aphjc communication between England and America is 
that to be immediately carried into effect, oid Scotland, the Faroe 
' Isles, Iceland, Greenland, and the coast of Labrador, and known 
as the North Atlantic Telegraph. A glance at the map in the 
direction pointed out will at once show that convenient natural 
landing-stations exist, breaking up the cable into four short 
lengths, or sections, instead of the employment, by necessity, of 
one continuous len^h, as between Ireland and Newfoundlwd. 
Not only will this sul^vision of the cable reduce mechanical 
risks in submerging, but, what is of more importance, the retarda- 
tion offered to the passage of the current through the several 
short sections is almost as nothing when compart with that of 
the unbroken length of 2,000 miles. Speed of transmission is 
obtained, and by that means a reduced teuiff for rablic transmis- 
sions over the wire. Indeed, such will be the advantages gai^ 
in this Aspect, that the present rate by the Anglo-American line 
of jiOs. per wc^ will be charged, on the new route, at 2s. 6A, or 
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eren a less sum. The avarage depth of the ocean between Seot- 
land and the Faroe Isles is only 16(r'fathoms, thegr^test depth 
688 ihthoms.' Between the Faroes and Iceland 250 fathoms, with 
about the same maximum depth between Iceland and Julianshaab, 
the intended landing-place of the cable in Greenland, the greatest 
depth is 1,650 fathoms ; and between Greenland and lAbrador 
rauier over 2,000 fathoms. These lengths of cable and depths of 
ocean aie both not only manngccMe but practicable, and no diffi- 
culties in the working exist that are not already known by refer- 
ence to the practical working of existing cables under the condi- 
tions of similar lengths and depths. As regards the presence of 
ice, it is 'only at certain seasons of the year that the south-west 
coast of Greenland is closed. At other times this ice breaks up, 
and the co£U9t is accessible to the Danish and other trading Tessels 
frequenting the port and harbour of Julianshaab, the proposed 
station and landing-place of the cables, and at such times the 
cables will be laid. 

PICKING UP SCBMKBINB CABLES. 

Mb. Flbehing Jbnkin has explained to the British Association 
the apparatus of which he is the inventor, called “ A new arrange- 
ment for Picking up,” but in reality for Winding in, “ Submarine 
Cables,” as soon as the end has been grappled for and caught. 
The great danger and difficulty of the process hitherto had 
arisen from the unequal strain put upon the cable by the rising 
and felling of the vessel, which had the effect, especially in 
rough weather, of a series of jerks upon the cable. The arrange- 
ment which he has made admitted of the cable being pulled in 
and paid out without stopping or altering the speed of the wind- 
ing-wheel. The lino may actually be in process of hauling in 
when the vessel dips, and rest stationary or be paid out again 
as she rises, and yet no alteration of the machinery would be 
necessary. If a spell of fine weather presents itself, by a mere 
addition of weight the winding-in speed can be materially 
accelerated. What ho has aimed at is, to produce an arrange-, 
ment which should play the line just as it is necessary to play 
a fish that you wish to secure. In this aim experiments con- 
ducted in presence of the Section showed that he had entirely 
succeeded. 


AUTOMATIC TELEGBAFHT. 

A. Bain has read to the Society of Arts a paper on Auto- 
q[iatic Telegraphy, in which he gives some information about 
recent improvements in portions of his printing telegraph. By 
his syBlrem the message is not sent along the wire by the hands 
of officials ; but the letters, in the form of dots and dashes, aro 
ponded in a long ribbon of paper, where they appear as a 
•tnight line of long and short perforations. This paper is next 
jplaoed on a metallic drum, and has a brass spring pressing upon 
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it* Wbea'^e drum Is made to xovolve, the brass spri^ some^' 

' t^mes toacl^ the metallic drum through the perforations, and 
.emy time it does so the act of contact sends a longer or shorter 
jmli^on of electricity through the telegraph line to the distant 
^ ftotions. The mess^e, as before, is received oh chemically* 
'prepared paper, whicm is decomposed by the passage of the 
cunent^ wnereby the message is written in dark marks. 

hoofbb’s cables. 

Hoopbb has read to the British Association a paper ** On 
the Electrical and Mechanical Properties of Hooper’s India- 
rubber Insulated Wire for Submarine Cables.” The author 
described the method by which he secures the durability of his 
rubber. Its high degree of insulation was pointed out, and its 
durability under very trying conditions, over long periods of 
time, confirmed by experiments conducted by Sir Charles Bright, 
Capt. Mallock, and others. It was stated that Mr. Latimer 
Cluk had found it unnecessary to ship Mr. Hooper’s cables in 
water-tanks; and the Ceylon cable, then on its way out, is 
coiled dry. The inductive capacity of Mr. Hooper’s wire remains 
practically the same at all temperatures, while that of gutta- 
percha increases considerably at 100° Fahr. Diagrams, repre-. 
senting the effects of pressure and immersion, were shown, from 
which it was seen that pressure improves the insulation of his 
wire in the same way as is observed with gutta-percha. The 
result of carefully-conducted experiments, extending over three 
years, proves that the absorption of water is so small that the 
most refined electrical tests failed to discover it. 

DEEP-SEA TELEOBAPHT. 

A FAFBB has been read at the Inventors’ Institute, by Mr. 
Eaulbach, on a special plan for the establishment of Ocean lanes 
of Telegraph. This plan consists in the formation of a perma- 
nent way or bridge, formed of a series of vessels floated 10 to 
15 fathoms beneath the surface of the ocean at moorings, for 
the support and carrying through of the wires. The vessels can, 
within a few minutes, be brought to the surface, together with, 
their respective burdens, when required, without any effort or 
machinery. By means of a simple appliance, messages may be 
sent from imd-oc^n through any one of the buoys along the 
wires, bv ships privileged to use them, and wishing to communi- 
cate with either of the continents or islands wherewith the per- 
manent-way may be connected, or with each other. The actual 
cost of permanent-way communication between Cape Bace and 
Cape Clear has been estimated at about 400 , 000 /. 

ONE WIBB T7P0-TBLTCBAFB. 

A PA1B of experimental instruments, embodying improvement^, 
have bto completed, for Mr. J. H. Simpson, w patentee, 
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tlM'well-lmown instroment-inakeni, Ifessra. Elliot^rothen, The 
inro mstxuinents, says Engineering, are Bimilar, and either of 
them may be used for receiving or transmitd^ a message ; the 
only variation required being, that the sending instrument should 
be supplied with type, and the receiving one with prepared paper. ' 
9%ey each consist principally of a wooden wheel, 42 in. in 
diameter, having disposed heliacaUy round its circumference 
eighteen styles, which are each pressed outwards by a spring. 
The wheel is placed so as to revolve at a short distance from a 
desk, the face of which is curved to suit the circumference of the 
wheel, this desk carrying either the type or the prepared paper, 
as required. As the wheel revolves, the stylos successively tra- 
verse the type or paper placed upon this desk in a series of 
parallel lines ; and the desk being of less length than the in- 
terval between the following styles, one only is passing over it 
at one time. Either the styles of the two instruments are con- 
nected to a single line wire and the desks to earth,” or vice 
vereA ; and the usual battery connections being also made, it 
follows that, as each style of the sending instrument passes over 
the type, it will transmit a series of currents through the line 
wire to the receiving instrument, and cause the style of that 
instrument, in passing over the prepared paper, to record a 
aeries of marks corresponding to the type. The synchronous 
motion of the two wheels will be ensured by the employment of 
a governor — ^we believe a modification of that patented by Pro- 
fessor Thomson and Mr. Fleeming Jenkin — and they will be 
driven by falling weights. Perfect moans of adjustment are 
Bupplied for instantaneously correcting any variation in the 
spe^ of the two instruments. The advantages of this system 
appear to be principally these : that the instruments can be kept 
at work incessantly, there being no occasion to stop them even 
for the insertion of a fresh message ; that either clear Eoman 
characters or a cypher can bo employed at pleasure ; and that, 
from the way in which the messages are developed by the passage 
of successive styles, it would be impossible to obtain information 
by “ tapping” the line. 

THE TBLEOBAFH IH DIFFERENT COUNTRIES. 

At a meeting of the members of the Liverpool Historic Society 
a paper has been read by Mr. E. B. Bright, C.E., on this subject ; 
in the course of which he stated that in the world there were 
86,600 miles of telegraph line, carrying veiy nearly 250,000 
miles of wire. In E^land there were 16,148 miles of line, and 
78,810 miles of telegraph wires ; so that, as to the length of line, 
Shigland returned between one-fifth and one-sixth of the whole 
of the telegraphs of the world ; and, as to the le^h of wires, it 
was betwe^ one-third and one-fourth. The ^glish rate of 
charge, after that of France and Switzerland, was the lowest in 
the world. In America the rates were exceptionally higl^ ahd 
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l!he signi^ company there revised exeeptionallj 
liiyg A moftte. A great part of the telegraph abroad was worhea 
fbr poutical purposes, and was kept in the hands of the Govem* 
ment for that reason, and it was not worked on a commercial 
basis at sJl. In France there was formerly a loss of 130,0001. 
to 140,0001. a year on the working of the telegraph, and last 
year there was a loss of 40,0001. In India the last returns 
showed a loss of 70,0001. on the year in the working of the 
telegraph, and that notwithstanding that the rate for transmit- 
ting messages in India was higher than it was in England. It 
had ’been asserted' that the irate system for the transmission 
telegrams might be made to assimilate to the postal system ; but 
it must be borne in mind that letters from one town to another 
could be conveyed in the same t^in, whereas, if even one firm 
had to transmit twenty messages, those messages would have to. 
be transmitted separately, and taken separately to the persone to 
whom they were addressed. 

TEB BTJSSO-AltEBlCAN TELEOBAPE. 

Tee Bussian pipers publish a detailed account of the pro- 
ceedings of the Bussian ei^ineer-in-chief, M. Abaza, and three 
American engineers, Captain Heyhood, Lieutenant Busch, and . 
Lieutenant Kennan, who were instructed to survey the line of 
country through which the liusso-American Telegraph is to be 
constructed. The party started from Petropaulovsk on August 8, 
1865, and succeeded after many difficulties in tracing the exact 
course of* the future telegraph. At last, says a letter in the. 
Paste duNordf “the surveys have been completed from Anadyrsk 
to the Amour, a distance of 6,000 versts, and the direction of 
the line has been determined. This immense task has been 
executed by the chief of the expedition and three engineers, in 
tlie course of a dreadful winter, during which they have had to 
contend against incredible difficulties, traversing day by day vast 
deserts, sometimes mounted on reindeer, sometimes drawn by 
dogs, but more frequently travelling on foot with the aid of snow 
shoes, and always accompanied by fierce hurricanes and dreadihl 
frosts. As soon as the sea of Ohkhotsk shall be free, vessels 
belonging to the Telegraph Company are expected to arrive at 
Guigiga from America with the necessary materials for com- 
mencing the works immediately. These ships will also bring a 
number of Yakoute labourers, who are already hired for Sie 
works, which will be actively pushed on from the Amour to 
!^hri^s Straits. Already between Ohkhotsk and Anadyrsk 
works^ve been commenced with the assistance of the inha- 
bitants of the country, who are engaged in constructing houses 
i\nA fyimmiiy tress to servo as telegraph poles. 
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DTAI.TSIS. 

Chbmibtby owes much to the Master of the Mint, especially 
for his Dialysis, a method (first published in the Philosophical 
Transactions) by which liquid substances, however intimately 
mingled, can be readily separated one from the other. The in- 
strument or apparatus used in the process is known Ui chemists as 
a dialyser. As an example of the result, it may suffice to men- 
tion t^t the juice of the meat can be separated from a quantity 
of brine, leaving the solution of salt behind. Mr. Graham now 
carries Ms dialysis a step further, and shows that he can separate 
the oxygen from the atmosphere. The process is remarkable for 
its simplicity. An India-rubber bag, filled with air, and connected 
with a system of glass-tubes, is gi^ually exhausted of its con- 
tents, and the vacuum being maintained by the flow of mercury 
down one of the tubes, a passage of oxygen through the substance 
of the bag takes place, and this oxygen is carried down, entangled, 
80 to speak, *with the mercury, to a point where it can be collected 
in test-tubes, and its presence demonstrated in the usual way. The 
quantity of oxygen which thus passes through is stated as 40 per 
cent. It is the opinion of the Athmaim that, to those able to 
appreciate it, this is a most promising experiment, not only in 
prospect of laboratoiy research, but also of commercial enterprise. 

as the report states, the process is remarkable for its simplicity, 
the benefit must be great. 

Among the papers read at the closing meeting of the Boyal 
Society’s session there was one which is likely to engage the at- 
tention of chemists and metallurgists, for it carries on, and with 
striking results, the researches arising out of Mr. Graham's im- 
TOrtant discover of Dialysis. Treating of the absorption and 
oialytic separation of gases by colloid septa, the first part of the 
paper gives the resulte obtained by a septum of caoutchouc, and 
the second part those of different metallic septa at a red heat. It 
has long been known that palladium and some other metals, when 
heated, absorb gases. Mr. Graham now finds that palladium 
will take up several himdred times its bulk of hydrogen, and that 
iron at a low red heat absorbs a considerable quantity of carbonic 
oxide; and that, contrary to long-standing belief, this gas does 
not act on the surface of the metal only, but permeates its entire 
substance. This fact is particularly interesting to metallurgists. 
]^ving taken up the gas, the iron will retain it for any leng^ of 
time, in this conmtion is best adapted for conversion into . 
sted, as by the permeation of the carbonic oxide the subsequent 
process of carbonisation is largely facilitated. Hence arises the 
suggestion that the process of aderation would be best aooom- 
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^ dbang^ of temperatee; a lowred lieat to fill the non 
w^h. cajrl^ic oxide, after which it may be put away, if r^uired, 
to await the final process at a high temperattue of conversion into 
ateeL Concerning another form of iron, Mr. Graham remarks 
that wrought iron, in the course of its preparation, “ may be s^ . 
posed to (^ude six or eight times its volume of carbonic oxide 
m, winch is carried about ever after. How the qualities of iron,’* 
He asks, ** are affected by the presence of such a substance, no 
way metallic in its characters, locked up in so strange a way, but 
capable of reappearing at any time with the elastic tension of a 
gas, is a subject which metallurgists may find worthy of investi-^ 
gation.” It would not be easy to overrate the importance of the 
paper of which we have given here so brief a sketch, for it is re- 
markably suggestive and original throughout. When published in 
the Philosophical Transactions^ with aU the details, it will secure 
the attention it deserves. If Mr. Graham had never written more 
than this paper, it would suffice to place him in the foremost rank 
of the chemists of Europe ; and it mav be that metallurgists will 
now be ready to claim him as one of toemselves, for what he says 
about iron and other metals. — Athentsum, 

OAPnXABY AFFINITIES. 

M. E. Chevreuii has communicated to the Academy of Paris 
Sciences the results of his researches on the phenomena of Ca- 
pillary Affinities, a great number of which are produced by forces 
to which philosophers, in his opinion, have not given sufficient at- 
tention. He refers, for example, to the colouration of stuffs plunged 
into dyes ; to the absorption of gases by porous bodies, uuch as 
charcoal, meerschaum, &c. ; and to the formation of steel by the 
union of carbon with iron. He gives in tables the results of ex- 
periments made with white lead, china clay, and the white clay 
of Gentilly, showing their absorption of linseed-oil and water un- 
der various circumstances. He asserts that, independently of the 
ordinary capillary attraction, there exists in these bodies an elec- 
tive capillary affiuity, the applications of which are very numerous 
and varied. He terminates his memoir with an explanation of 
the process of petrifaction of organised bodies, due to the salts 
and gases penetrating their tissues. 

STANDAUDS OF HEASUBB. 

The subject of the best material for the “ Mural Standards of 
Measures of Length,” proposed to be erected in some of our ^n- 
dpal towns and cities by the Committee appointed by theBntifdi 
Association, has been brought imder discussion by a paper by Mr. 
J. Yates, to the Chemical Society. Metals, on accoimt of the^ 
dcpansdbility, and as being more or less subject to corrosion, werh 
not regarded with so much favour as porcelain, some out-dd^ 
thermometer plates of which, manufhctuM by Mr. Casella, were 
shown to the meeting b;f Dr. Frankland. Mr. Mackie eiq>lained 



CHEHIOAL SCIENCE. 


161 


a Te^ ingenious plan for extreme accura(^, mentioned to him by 
Mr. B. Sabine, of having an interspace of an exact m^tre between 
two ^inte, one fixed to the wall, the other working in a slot 
against the end of a metal bar, which should, by expanding at 
' twice the rate of the wall, keep the moveable point always at an 
exact m&tre from the other, whatever the temperature of the air. 
As the wall would expand about and copper about be- 
tween freezing point and boiling point, a bar of that metal a m^tre 
in length would, by a slight adjustment, answer all r^uirements. 
3Ir. Warren De La Rue, Br. Matthiessen, Mr. Siemens, Br. 
Muller, Mr. Becker, the President, Mr. Casella, Professor Leone 
Levi, and others, made many excellent remarks and suggestions, 
the general expression being that it would be better to call the 
proposed public standards “ comparative measures of length,” as 
thejf were not likely to possess those minutelv accurate conditions 
which justify the use of the term ‘‘ standard.’ 


CHEMICAL ACTION. 

PnoFESson B. C. Foster has delivered to the Chemical Society 
a. lecture, “On the Thermal Phenomena of Chemical Action,” 
which embraced a critical notice of the researches in this branch 
of physics, extending over a period of nearly a century. The 
Calorimeters of Lavoisier, Favre, of Silbermann, Raoult and 
others, were described, and the general laws enunciated by their 
use fully stated. Certain anomalies observed in the amount of 
heat given out during the combustion of bisulphide of carbon, 
turpentine and its isomeric hj^drocarbons, &c., were pointed out, 
us well as some interesting thermal considerations regarding the 
elements, phosphorus, sulphur, and carbon, in their several allo- 
tropic conditions. 


PROFESSOR TYNDALL ON HEAT. 

At the Royal Institution, Professor Tyndall has delivered a 
course of lectures on “ Heat,” to large audiences. He states 
that as heat is simply the vibration of the ultimate particles of 
all bodies, the loss that vibration the greater the sensation of 
cold. Ice contains much heat, and will liquify and boil solid 
carbonic acid. There is no evidence that any substance on this 
earth has ever been deprived of all its heat ; but the point at 
which that result is obtained is believed to be 273 degrees below 
the zero of the Centigrade scale. The Professor charged the 
lecture-room largely with moisture, and in the course of his 
experiments formed clouds, snow, ice, and hoar frost. By arti- 
ficial means, he imitated the geysers of Iceland, a great flood of 
hot water .and steam shooting up through a hole in the middle of 
ar large iron basin. Finally ho reproduced, on a small scale, the 
Stro)ar, an irritable boiling spring, which exerts its powers when- 
ever lumps of dirt or large stones are dropped into its mouth. 
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HIGH TBHFBBATUBBS. 

SoHB yeiy remarkable results have been obtained by H* 
Schloesing, in the production of exceedingly High Temperatiu^ 
by the combustion of gas with air. By regulating the quzintity^ 
of hydrogen and air brought together at the time of combustion, 
a considerable range of temperature can be obtained ; the highest 
named in a communication recently made to the Paris Academy 
of Sciences, by Sainto-Claire Deville, being 2736° Cent. By 
taking hydrogen obtained by the decomposition of water, and 
causing it to pass over incandescent charcoal, before it arrives at 
the place of combustion, where it is charged with the requisite 
quantity of air, a temperature of 2870° Cent, was obtained. It 
is'proposed to apply the. heat thus readily obtained, not only to the 
operations of the laboratory, but to extend it to ^e foundry and 
the workshop. 

THERMO-CHEMTSTRY. 

M. BsHTHEiiOT has commenced the publication of his important 
researches on Thomio-Chemintry, in the Annalia de Ckimw^ in 
which he proposed to himself to exjunino into tho calorific phe- 
nomena which preside at the formation and decomposition of 
organic substances ; in other terms, what is tho extent of the 
power of the active forces engaged in their synthesis? The first 
two memoirs now published contain tho general principles rela- 
tive to the heat disengjiged in chemical action ; also, the deter- 
mination of the quantities of heat disengaged or absorbed in the 
formation of the principal organic compounds, and more generally 
in the reaction of tho hydrocarbon lodies. In succeeding me- 
moirs he will apply the results to animal heat, and will give an 
account of his researches relative to the iufluouce of heat (t. e, 
elevation of temperature) on oiganic compounds ; concluding with 
a comparative study of the endothermic and exothermic reactions 
(f. e. those reactions which are produced with absorption of heat 
and those which take place with disengagement of heat). 

SURFUSIOH. 

M. Pasteur, in the name of M. Gemez, has reported a new 
physicel plionomenon term(‘d Surfusion. Sulphate of soda, sul- 
phur, Dhosphorus, acetic acid, and many other bodies, remain in 
liquid state at a temperature notably inferior to their natural 
point of paasvm. These bodies c^stallise instantly when a solid 
fragment of the same substance is let fall into their liquid mass. 
M. Gernez has afiirmed that the shock produces a similar pheno- 
menon in a mass kept liquid with this particularity. — lUuairated 
London Newo. 

' OROAinC chemistry. 

In the BuUetin of tho Chrmical 8ocit ty cf Paris we have severol 
platers testifying to the rapid progress of Organic CSministry, 
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based on the profound study of the methods in whidi natural 
compounds are formed. Among these may be remarked the 
notices on phosphoric, boric, and other cthrrs, by MM. Carius, 
Schiff, and Heintz. M. K6kul6 has published a memoir, in which 
ho further develops his theory as to the formation of aromatic 
matters, especially rolating to the }»ro(lucte formed by the substi- 
tution of benzoin, and thtdr crj'Slal ine structure. In a note on 
the functions of leaves, M. Coron winder states that they fix much 
more carbon during the day than they lose (luring the night; 
and that adult leaves, completely developed, n< ver give off car- 
bonic acid in the open air; but if they are kept in an apartment 
far from windows, or in u very sh;wly place, they d [.•'engage more 
or less during the day, according to the nature of the plant aud 
the feebleness of the light. MIVI. Faivreand Dupr<S give analyses 
of the gases which they obtained from the mulberry and the vine, 
by ii^jecting with mercury portions of the roots and bmnebes. 
Branches of the mulberry, with no signs of vegetation, at tho end 
of March, gave oxygon, and SJO-8 percent.; May lr'5 (active 
vegetation), carbonic acid. 3*3; oxygen, 13*33; Juno 16 (very 
active vegetation), carbonic acid, 15*7 ; oxygen, 2*5, As vegeta- 
tion slackened, the proportion of carbonic acid diminished and 
that of oxygen increased. — Ihid, 

TUB ALBUMEN OP THE EGG, 

In describing some researches on the chemical constituents of 
albumonoid substances, l>r. A. CommaiJle refers to \N bite of Egg, 
and points out that raw Albumen differs chemically os well as 
physically from coHgulattjd. It Inis a different solubility in 
dilute acids, and it is certain that heat causes tho elimination of 
a small quantity of a peculiar substance, which is only im- 
prisoned in the coagulated mass. This fact was pointed out by 
Jlostock in 1808. A culinary experiment shows that cooking 
effects a dissociation of the principles of while of egg, or some 
peculiar change in the albumen. Silver is not affected in a raw 
egg, but eveiyl)ody knows it is blackened in a boib d one. The 
author put a recently struck coin in white of egg, and then heated 
it to coagulation in a water bath. The coin came out not only 
blacken*^, but coiToded in places. Nothing like this was ob- 
served with the mw egg, or with the yolk raw or cooked. M. 
Wurtz has pointed out that sulphuretted hydrogen is evolved 
during the coagulation of albumen, but the author is not certain 
that this gas alone gives the peculiar odour to hard eggs. He 
rather believes that there is a volatile substance which contains 
all the sulphur hitherto supposed to be a constituent of the 
albumen itself . — Mechanied Magazine, * 

mEMTXTT OF TBOBTABLB ANB ANIMAL BUBSTANCB|. 

i>B. Bbncb Jones, in his address as President of the Chemical 
Section of the British Association, noticed tho chemidd dis- 

L2 
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covevies and observations of the past year, and dwelt upon the 
analysis wUch ^ows that vegetable substances are composed of 
the same elements as animal substances, whereas it was formerly 
b^eved that nitrogenous compounds belong exclusively to the 
animal kingdom, and that vegetables are formed of carbonaceous 
matters only. 


THE BRAIN. 

M. Liebbbich has published his researches on the chemical 
composition of the Brain. He has obtained from it a new sub- 
stance, which he names “ protagon,” from which he has procured 
a new base, termed “ neurine.” Details of their properties and 
reactions will be found in the Bidletm of the Chemical Society of 
Paris. 


ANIMAL QITINOIDINE. 

At the Conversasione of the Eoyal Society, Dr. Bence Jones» 
aided by the electric light, has shown the fluorescent substance, 
Animal Quinoidine, on which he has lectured at the Eoyal Insti- 
tution, and treated of in a paper read before the Eoyal Society. 
I'he specimens, some of which had been obtained from the living 
human subject, exhibited the greenish fluorescent light seen in 
a solution of vegetable quinine; and Dr. Bence Jones, to whom 
the discovery of this remarbible substance is due, states that it 
exists in every part of the bodies of man and animals. It is 
another example of the progress made by phj-siological chemistry 
in demonstrating that substances once supposed to be exclusively 
vegetable are also animal products. Chemists now know that 
starch, sugar, woody fibre, colouring matter, such as indigo, and 
albuminous substances, are common to the three kingdoms of 
Nature — animal, vegetable, and mineral. Of course the processes 
are diflTerent, for while the vegetable builds up synthetically acids, 
neutral hydrocarbons, fats, alkaloids, and albuminous substances 
from carbonic acid, ammonia, and water, the animal forms ana- 
lytically alkaloids, fats, neutral hydrocarbons, acids, water, 
ammonia, and carbonic acid from albumen. Assuming that 
medical science will continue to progress, the result of this new 
discovery will be the discovery of other substances — medicines 
which will exert a controlling power over the changes of the 
Ixxiily textures in fevers and inflammation, and remove the pro- 
ducts of insufficient chemical action which at present occasion 
cataract and gout. Dr. Bence Jones’s discovery is another proof, 
if one were needed, of the value of the spectroscope in chemical 
research, particularly in the detection of very minute quantities. 
— JtheniBum. 

APPLICATION OF THE ANILI27B DTBS TO PAINTINa. 

It is found that all resins have acid properties — caoutchouc • 
and the Aniline Dye-stuffs — dissolve in the solution of aniline. 
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Shellac is thoroughly soluble in it, and the resulting solution 
may be coloured with the concentrated solution of an aniline 
dye-stuff, the result being an excellent material for prefacing 
transparent paintings on glass, porcelain, &c., to which it very 
firmly adheres. The aniline dye-stuff may be dissolved directly 
in the aniline solution of shellac, with the aid of heat ; '^but not 
fuchsine, since this, when heated with shellac, is changed to blue : 
hence, when this substance is to be dissolved, a solution of it in 
aniline, prepared without heat, is to be mixed with the aniline 
solution of shellac. These shellac solutions of the dyes may be 
mixed with oil paint not containing lead, and thus a brilliancy 
of tone may be imparted to the various colours in oil which they 
do not themselves possess . — Scientific Revit^. 

OBEEN COLOUR. 

If green is not a mixture of blue and yellow, how can we 
account for the familiar experience of the production of a green 
pigment by the mixture of a blue one with a yellow one ? Holm- 
hotz answered that question in this way ; — ** Light reflected from 
a painted surface is of a twofold kind : first, that which comes 
directly from the surfaces of the little atoms of coloured powder ; 
this will, in ordinary daylight, be white, and small in amount. 
Secondly, by that light which penetrates through two or more atoms 
of the pigment, and then is reflected ; this is always coloured, 
and coloured merely because, in its passage through the atoms, 
certain rays have been absorbed. For example, the white light 
which penetrates through an atom of ultramarine in this opera- 
tion becomes deprived mainly of the red, orange, and yellow 
rays ; the green, blue, and violet rays are left comparatively un- 
weakened. The particles of chrome yellow, on the other hand, 
in the same process absorb the blue and violet rays, reflecting 
back the red, orange, and green rays. Hence it will be seen that 
by the joint action of the ultramarine and chrome yellow, all the 
rays of the spectrum are absorbed except the green ; hence green 
light alone is reflected back to the ^e.” 0. M. Eood, the 

Professor of Physics in Columbia College, Philadelphia, luis 
lately devised some ingenious spectroscope experiments which 
completely prove the entire accuracy of this theory. — Mechanics* 
Magazine. 


SUBSTITUTES FOB GUNPOWDER. 

Pbofessob Abel, ’ the principal chemist of the War Depart- 
ment at Woolwich Arsenal, has given at the Boyal Institution 
an account of the recent progress in the history of proposed Sub- 
stitutes for Gunpowder. He began with remarks on the fact that 
this ancient mixture is still almost the sole destructive and pro- 
pelling agent employed for war and civil purposes, its modifica- 
tions being merely matters of detail. After rapidly exhibiting 
the properties of its constituents, and the various kmds of guu- 
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powder now in use, be next proceeded to diacnes the compoaitioxi 
and action of some new explosive mixtures. In some cases the 
nitrate of soda or baiytes has been substituted for the saltpetre, 
making good blasting powder. Chlorate of potash, a powerhxl 
.oxydising agent, has been hIso used in some explosive mixtures 
in place of saltpetre. This powder has much greater power than 
gunpowder, but it is far more dangerous to manufacture and use. 
It might be economically employed for shells and military mines, 
but could not be sufficiently regulated for fire-arms. The Pro- 
fessor pointed out the fallacy of inventors of new powders, who 
refer to the advantages of keeping the ingredients apart till the' 
mixture is to be used ; since no uniform action can be obtained 
unless these ingredients are thoroughly incorporated. In regard 
to the scheme entertained by artillery authorities thirty years 
ago, and revived recently by Mr. Gale, of rendering gunpowder 
comparatively safe, when stored or transported, by mixing it 
with a non-explosive powder, such as that of glass, which is a 
bad conductor of hejit, the Professor explained the principles in- 
volved, and illustrated them, showing by experiment that the 
degree of safety appeared to have been exaggerated. He then 
described the nature and properties of the sawdust gunpowder 
recently patented by Captain Schultze, and those of the explosive 
liquid nitro-glycerine, of whose unstable and fearfully destructive 
character such awful evidence has been recently furnished. In 
conclusion, he gave a brief account of the progress of the manu- 
facture of gun-cotton during the last two years, more especially 
by Messrs. Prentice. Tlic Government Commissioners are still 
pursuing their investigations, and the results obtained are en- 
couraging in regard to the military applications of this substance. 
The numerous experiments of the lecture included examples of 
blasting, and tho use of gun-cotton in making fireworks. 

Mr. Gale's Gunpowder experiments have been repeated, and a 
breech-loading pi stub wliidi he has invented, exhibited and ex- 
plained. In this invention the maxknum of rapidity seems cer- 
tainly to have been attained ; a difficulty, however, arises with 
regard to the distribution of weight which the inventor must 
overcome, if possible, before ho can expect the weapon to be 
lately adopted. The principle is extremely simple. A box filled 
with cartridges, and in shape resembling one, of the toy Pandean 
pipes, traverses the stock and lower end of the barrel, much in 
the fashion of a moveable bench in the case of a steam planing- 
machine. Each tube of the Pandean pipe holds a cartridge, firSi 
on the Eley principle with a pin, which is exploded by the action 
of the hammer. Each pipe, therefore, is for the time the breech 
of the pistol, and the same action that raises the hammer for 
the next discharge slips on the empty pipe, and brings its loaded 
neip;hbour next in succession in line with the barre^ through 
which the bullet is to obtain its direction. The objection whi^ 
at first sight presents itself is, that the longer the box of tubes, 
and conseqnentl/ the more the number of shots available, the 
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greats is the strain of the weight, now to the right and now to 
tile left of the pistol. Moreoyer, the loaded barrels bein^ ^ways 
to the right and the discharged to the left of the barrel, it would 
he a strain which, under any circumstances, would never bo 
equalised. Mr. Gale, however, avers that this objection may be 
overcome ; and meanwhile, in point of simplicity and rapimty, 
the action probably is without a rival. 


HITEOLBUM, the new STTBSTITUTB POE GUNPOWDEB. 

A HIOHLT-INTEEB 8 T 1 NO official report has been made by Colonel 
Shaffiier of a series of experiments conducted by him at Wash- 
ington for demonstrating the use of Nitroleum (which, it should 
be explained, is the new and far preferable name by which the 
colonel desigrlatos the compound which has hitherto been culled 
Nitro-glycerine) in the explosion of mines. The results fully 
confirm tlie fact that the explosive qualities of nitroleum are far 
in advance of gunpowder. Two similar east-iron pieces, weigh- 
ing each 300 lb., had a hole 1 in. diameter and 15 in. deep bored 
in them, and were charged, one with powdtT and the other with 
nitroleum. The powder discharged through the fuse- vent, 
3-16 in. diameter, did no injury. The nitroleum tore the iron 
to pieces, the force extending downward from the bottom of the 
charge, leaving a cone with its apex at the bottom of the drill- 
hole. Four raiisket-barrels were placed in wrought iron cylin- 
ders, two Oiled with gunpowder and two Oiled one third full 
with nitroleum. The musket barrels charged with powder Were 
exploded by electricity ; they burst open, tearing the iron to 
pieces. The explosion of tlie. barrels charged with nitroleum 
produced a very different effect : they wore flattened, and not so 
much broken to pieces ; the force was so sudden and great that 
after the barrel had irregularly broken up and down the iron 
appeared like rolle<l plate, even and polished. The experiments 
appear to demonstrate that nitroleum can, with ordinary precau- 
tions, be handled and employed without greator danger than is 
common to gunpowder, and for blasting operations, at least, it 
presents undoubted advantages . — Mivwg Joumed. 

Captain Grant, R.N., has reported upon the explosiveness 
of Nitroleum as follows : — It is a manufactured substance, 
composed of glycerine, nitric and sulphuric acids. It is called 
nitro glycerine, glonoin oil, and Nobel’s patent blasting oil. It is 
exploded by concussion, and apparently, under ordinary circum- 
stances, by nothing else — neither by friction nor Ore. Generally 
a trifling percussion is sufficient to explode it. Its explosive 
force is about ten times that of gunpowder. It is usually ( arried 
in tin cans, holding each about 26 lb. weight of the oil. It has 
all the appearance of ordinary oil ; so that there is nothing in 
itself, or in the tins used for its carriage, to give notice of its 
dwgerouB nature. The cans are packed each in a wooden case, 
for carriage by land or water. The oil is manufactured by the 
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patentee, Mr. Nobel; of Hambui^, and by other persons abroad, 
nnder his licence. It is at present employed for blasting only. 
It is extensively used both abroad and in this country. 

Becent explosions have drawn attention to the dangerous 
character of this production. At the Mersey Bock Board, lately, 
a communication was read from the Town Council on the subject, 
and it was stated that this oil is forwarded from Germany to 
Hamburg, thence to Hull, and thence by railway to Liverpool. 
A small quantity is sufficient to shatter a block of iron of 80 
tons, and it might have caused the utmost destruction at Liver- 
pool. Mr. Forward stated that the trade was so lucrative that 
the most fraudulent means were adopted in forwarding these oils. 
He personally knew an instance in which seventy cases of gleo- 
nine oil had been shipped at London, a sufficient quantity (had 
it exploded) to have shaken the metropolis to its centre, and 
destroyed an immense amount of property. 

M. Kopp has transmitted to the Paris Academy of Sciences 
a note on Nitro-glycerine as employed in the quarries near 
Saveme. He describes it as a yellowish-brown oil, heavier 
than water, in which it is insoluble. It is soluble in alcohol 
and ether. At a slightly intense prolonged cold it forms elon- 
gated, needle-like crystals. A violent shock is the best mode of 
making it detonate. Without this it may be handled with little ' 
danger. When dropped on the ground it is ignited with diffi- 
culty by a burning body, and burns only partially. It may be 
volatilised without decomposition by a controlled heat; but 
detonation is imminent if the ebullition become lively. A drop 
of nitro-glycerine falling on a moderately hot cast-iron plate 
volatilises quietly ; and if the plate becomes red the drop 
inflames immediately, and burns quietly, like a grain of gun- 
powder : but if the plate, without being red, is hot enough for 
the nitro-glycerine to enter into ebullition, the drop will decom- 
pose with violent detonation. M. Kopp considers that the recent 
explosions of this substance are due to its impurity, and asserts 
that it may be advantageously employed, without danger, when 
due care is taken. By means of charges of 1600 or 2000 
grammes of glycerine from forty to eighty cubic metres of a 
hard rock may be detached with little injury to the stone. 


About three years ago a new metal, called Indium, was dis- 
covered by Richter and Reich, of Freiburg, the name of indium 
being ^ven to it from the beautiful blue colour of the characteristic 
line of Its spectrum. In appearance this metal resembles platinum, 
and it is not tarnished by exposure to the air ; but it is softer 
than lead, is easily fusible, and is as volatile as zinc. Of this 
metal a very complete account has lately been published by IkLr. 
F. Gillman. It was originally discovered by the aid of the 
spectroscope, and it is obtained from the Freiburg zinc by dis- 
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solving the zinc, except a small |>ortion, in hydrochloric acid, 
where% a spongy residuum is obtamed containing all the indium 
and other foreign metals present, such as lead, iron, arsenic, and 
cadmium. The residuum consists chiefly of lead ; and these metals 
are got rid of by dissolving the mass in nitric acid, from which the 
lead is precipitated by the addition of sulphuric acid, and the cad- 
mium and arsenic by means of sulphuretted hydrogen. The solu- 
tion is next boiled to get rid of the sulphuretted hydrogen, and the 
iron is oxydised by chlorate of potAsh, when the addition of ammonia 
precipitates a mixture of peroxide of iron and protoxide of indium. 
The precipitate is next dissolved in diluted acetic acid, from 
which a sulphide of indium is precipitated by sulphuretted 
hydrogen. The sulphide is converted into an oxide by dis- 
solving in hydrochloric acid, from which the oxide is precipitated 
by the addition of an alkaline earth, and the metal is obtained 
from the oxide by reducing it by hydrogen of cyanide of potassium. 
Its specific gnivity, when hammered, is 7‘277, and all its salts 
impart a blue colour to flame. The proportion of indium present 
in the Freiburg zinc is from O'OOS to 0*0448 per cent . — lllustraUd 
London News. 


HARD IRON. 

M. Gaudin, some years ago, fUado exceedingly Hard Iron by 
combining it with a small quantity of boron. He has now pro- 
duced an equally hard material by combining fused cast iron with 
phosphate of iron and peroxide of manganese. The mixture can- 
not be foiged, but is easily cast, and can thus be applied to the 
manufacture of machines. He states that a still harder material, 
fit for making cutting-tools, is produced by the addition of 
tungsten. — 3id. 


COFFER RESEARCHES. 

M. W. Blasius, in continuation of the researches of M. Wicke, 
relative to the Copper contained in the soil and in plants, has 
been led to seek for this metal in the organisms of men and 
animals. Sarzeau, Vauquelin, Chevreul, and other chemists have 
already recognised its presence in the blood and muscles; and 
several, when searching for it in the spleen and liver, obtained only 
negative results, because they operat^ with very small quantities. 
M. Blasius, by very minute analysis, has confirmed the results 
already obtained, and has furnished new proofs of the presence 
of copper in every part of the or^nism ; and he has refut^ the 
opinion of Wackenroder, that it is only in the animals living in 
the proximity of man that copper is met with. He has also 
determined its presence in the white and yellow of the e^. A 
table, giving the results of his analysis, laid before the Society of 
Sciences at Gottingen, is given in V Institute No. 1706. 
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KAXnTFACTUBB OF STBEL. 

M. BoussmoATJi.T has givAxi to the Paris Academy of Scienees 
some details of the experiments of Captain Caron, so eminent 
for his researches relating to the Mannfacture of Steel ; whi^ 
were instituted with the view of determining the cause of the 
occurrence of bubbles in steel when cast and cooled in certain 
crucibles, which bubbles are not found in pure cast iron. H. 
Caron thinks that the difference is due to the substance of which 
the crucible is made. When earth is employed for this purpose, 
the iron under the influence of heat may be oxydised, and thus 
form, with the si lex of the crucible, silicates of iron, which dis- 
engage no gas. In steel, oh the contrary, the carbon may reduce 
the first atom of oxide formed, and thereby disengage a gaseous 
oxide of carbon, which produces the bubbles. M. Caron avoids 
this inconvenience by making the crucibles of magnesia. M. 
Begnault asserted at the meeting that the application cf magnesia 
was due to Thilorier . — Illustrated London News. 

HOW TO MAXR QOLD. 

M. Fhantz, a metallurgist, and M. Henri Paure, editor of 
the France Medicale^ have announced to the learned world that 
they have discovered a method for transmuting silver, copper, and 
mercury, into Gold, all these, they say, being “only one and the 
same metal in d fferent dynamic states.’’ This idea is quite in 
accordance with that of the old alchemical writers on the subject ; 
and the possibility of transmuting metals has been admitted by 
Sir H. Davy, Dr. Faraday, and other eminent moflern chemists. 
Whether, in this case, it has really boon done, however, we can- 
not testify. 


PLATINUM ANB PALLADIUM. 

Mb. Thomas Graham has found by recent experiment, that, in 
the form of sponge, Platinum absorbed 1-48 times its volume of 
hydrogen, and Palladium 90 volumes. The former of these metals, 
in the peculiar condition of Platinum black, is already known to 
take up several hundred volumes of the same gas. The assumed 
liquefaction of hydrogen in such circumstances appears to be tb© 
primary condition of its oxydation at a low temperature. A re- 
pellent property possessed by gaseous molecules appears to resist 
chemical combination, as well as to establish a limit to their 
power to enter the minuter pores of solid bodies. 


NEW MINERALS. 

Adamxxcb, a new mineral, principally composed of arsenic and 
oxide of zinc, discovered in combination with native silver, at 
Chanareillo, in Chili, is described by MM. Friedel and Des 
Oloizeaux in the ButteHn of the Chemical Society of Paris. It has 
reemved its name in honour of M. Adam, to whose liberality 
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mineralogists are much indebted, by bis having placed at their 
disposal a collection of specimens, accumulated during many 
years. 

Frofessdr Knop, of Leipzig, has discovered, searching for 

specimens of crystallised cryolite, a new mineral, to which, &)m 
its appearance, he has given the name of Pachnolite — irdxvr?, frost. 
It occurs in two varictios : the one in right-angled parallelopipe- 
dons, with three unequal cleavages ; the other in rows of small 
crystals, grouped in the form of a comb, within hollows of the 
original cryolite. — Athenawm. 

ASimSTOS. 

A coBBBSPoiTDRNT of an Australian paper, the Orange Guardian^ 
writes as follows : — “ Some twenty-two years ago I recognistnl 
the Asbestos, or Amianthus Hoek, in this district, and since then 
I have from time to time exposed portions of the stone to atmo- 
spheric influence ; and the result has alwsys boc*n a perfect change 
of the stone into asbestos, or into a substance closely resembling 
the finest staple of wool, only something stronger, and, if possible, 
whiter in appearance. I have sometimes obtained it six inches 
in length, have combed it out, and found it as soft and pliant as 
any silk. This substance, as no doubt you are aware, is incon- 
sumable by fire. The stone may be brought into the state of 
asbestos in a very short time. I have been employed sinking ii 
well of late, and some days I got as much of this mineral as would 
make a suit of clothes. I can show the stone hero in all its 
stages, from stone itself to the asbestos state. Should asbestos ever 
rame into general use, it will, in some measure no doubt, from its 
incombustible nature, supersede the evils of crinoline. Besides 
this great advantage, it will also set aside the vexatious expense 
and use of soap and water; for all a lady will have to do when 
she iinrobes herself will be to pitch her articles of apparel into a 
glowing fire, and when they have become as white as a snowflake, 
she may resume them at lier pleasure. Perhaps you may deem 
some parts of the foregoing rather extravagant ; nevertheless, 
I really believe that, by proper appliances, the amianthus may 
yet become a source of revenue, and I therefore recommend the 
thing to your attention.” 

riKE-PKOOF CHESTS. 

M. P. WiESB, of Vienna, is now manufacturing strong Fire- 
proof Chesta, in which a certain space is reserved for the recep- 
tion of a layer of pulverised alum. At an elevated temperature 
this alum gives up its water of crystallisation and disengages a 
notable amount of steam, which, in forming, absorbs much heat ; 
and, so long as this evaporation lasts, the interior temperature of 
the chest does not increase. In order that this effect may be 
pi^uced regularly, it is necessary that the chest should be made 
with double walls ^ed with ashes, in order that the heat applied 
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exteriorly may piop^te itself veiy slowly to the interior. In 
'this case, the conductibility of the iron may be sufficient to equalise 
quickly enough the temperature of the interior walls. The alum 
placed at the bottom will be then heated before the other parts 
of the chest are too much inflamed, and, by giving up its water, 
it will produce an absorption of heat in proportion to its quantity. 
"We learn that ammonia alum has been used for this purpose in 
our own country . — Illustrated London News, 


MA017ESIUM AND ITS LIGHT. 

We find in the Mining Journo], the following able note on the 
New Oxide of Magnesium Light : — It is well known that the 
oxide of magnesium is practically infusible, and that it has the 
property of being volatilised, but in the smallest quantity, in a 
flame of oxygen and hydrogen mixed together, and without im- 
parting any colour to that flame. The oxide has also the property 
of spreading, on being placed within the flame, an intense, bright, 
and constiint light, and which is admirably suitable to photo- 
graphy. Many magnesium salts, and particularly chloride of 
magnesium and carbonate of magnesia, have the property of 
leaving some oxide of spongy ma^esium on being decomposed 
by the oxyhydrogen flame. Availing himself of a knowle^e of 
these principles, Professor Prospero Carlevaris, of Grenoa, proposes 
to employ the process now to be described. A piece of chloride 
of magnesium, larger or smaller, according to the effects of light 
required, is placed upon a small prism of gas retort coal, and 
upon it, through a sn^l tube purposely made, the flame of the 
oxyhydrogen gas (the mixture of oxygen and hydrogen) is 
directed; or a prism, or even a small and well-compressed 
cylinder, of carlnmate of magnesia, is placed within the flame 
from the same mixed gases. The chloride of magnesium or the 
tiarbonate of magnesia is directly decomposed and resolved into 
oxide of spongy mapmesiurn, from which the intense, bright, 
fixed, and constant light conies forth, causing all the chemical 
phenomena of diffiised sim light. The gases of the said com- 
bination, which are pure hj'drogen, or oven ordinary illumination 
gas, and pure oxygen, or even atmospherical air, flow separately 
from two different gasometers, and are mixed only in a very 
small tube at the end of the pipes. They can be prepared in the 
ordinary way when wanted in small quantities ; if wanted on a 
large s^e, pure hydrogen is prepared by causing steam to pass 
over incandescent charcoal. Oxygen is preparetl with manganese, 
and hypochlorite of lime with manganese and silicic acid, or with 
<lry sulphate of iron, the products of whose decomposition are 
caused to pass upon' platinated pumice-stone, turning to profit 
the sulphurous acid resulting from the process to the preparation 
of sulphites. The invention is, therefore, essentially the pro- 
duction of light, by pitting the oxide of spongy magnesium m a 
flame produced by a mixture of oxygen and hydrogen. ^ 
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Mr. H. Larkin has exhibited to the British Association two 
Magnesium Lamps, the distinguishing peculiarity of which is 
that they bum magnesium in the form of powder, instead of 
riband or wire, and do not depend on clockwork, or any similar 
extraneous motive-power, for their action. The stream of the 
metal powder is mixed with a small portion of gas and fine 
sand in its progress throi^h the tube ; they escape together at its 
mouth, where they are ignitetl, and continue burning with a 
brilliant flame. The price of the light is 1/. per hour. 

The one thing needful for the success of this light seems to be 
some process that will produce it more cheaply than Sonstadt’s 
process. It is the sodium that costs the money, and though De- 
ville has said tliat sodium, if required in large quantities, could 
be produced at a very low price, yet, though it now is wanted in 
large quantities, no one has yet produced it at even a moderately 
low price, nor does it appear to be probable tJiat it can be produced 
at a very low price ; the iron tubes in which the rejietion takes 
place are so rapidly destroy e<l. There is nothing left, then, but 
to try to reduce magnesium from one of its salts or its oxide by 
some method tliat will dispense with the use of sodium. 

When the metal magnesium was first introduced in the arts it 
was expected by many persons that valuable alloys with other 
metals might be made by its employment. This prospect, how- 
ever, has been finally dispelled by the investigations of Mr. 
Parkinson, who has made numerous experiments in the production 
of such alloys, and who finds that they are very brittle, and that 
most of them become black. The most permanent of these alloys 
is that formed with zinc ; but even it does not seem capable of 
any useful application. Mr. Parkinson has also made experi- 
ments with compounds of magnesium with silica by igniting 
magnesium filings with fine sand. The compound when dropped 
into water generated siliciuretted hydi’ogcn, which caught fire 
s}>ontaneously on coming into the air. 

Magnesium, by the way, is perhaps the only metal which occurs 
in commerce in a state of absolute purity. Tliis peculiarity of 
(Himmercial magnesium is leading to the intrcMluction of the use 
of it, instead of zinc, for the detection of arsenic, and other poi- 
sonous metals, in toxicological analyses. Its entire freedom fiYim 
admixture with any substance capable of simulating the appear- 
ance of either arsenic or antimony gives it a verj' great ^van- 
tage, for use for this purpose, over the purest commercial zinc. 

It has been estimated, says the American Gaslight Journal, 
that the ocean contains 160,000 cubic miles of magnesium — a 
quanti^ which would cover the entire surface of the globe, both 
sea and land, to a thickness of more than 8 ft. In obtaining salt 
from sea-water,, the residuum is largely magnesium. It constitutes 
13 percent, of -magnesian limestone — a rock found in all parts 
of the' world in enormous quantities. Three years ago all the 
chemists who had obtained magnesium at all, had probably not 
obtained an ounce among them. One year ago its price was 112 
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guineas per pound. Now, owing to improvements recently intro- 
duced, magnesium wire is sold at ^d, per foot. It has been si^- 
gested that, when it shall be cheap enough, Tessels of wax should 
be built of it ; for, whilst but little heavier than heart of oak, it 
is as strong and tenacious as steel. 

ICAONSSIUM ]IA.ILWAT LIGHT. 

CoMMANBBR Bambbr, R.N., of Jersej, has constru^ll^^ ap- 
paratus whereby the light from the metal magnesi^mv imay be 
produced in a continuous stream, and rendered applin^^^and 
useful to many purposes ; such as to throw a light tn^mh a 
railway tunnel by the engine-driver as a security againSmcci- 
dent, to signal on railways, or from steamers or other vessels, 
for lighthouses, and any otiier purposes where such light may be 
required. The apparatus consists of an oblong case of wood or 
metal to contain the working parts ; at one end of this case 
Commander Bambcr arranges in suitable bearings a conical 
barrel or reel, around which the magnesium tape is coiled. In 
the middle of the case a standard is fixed containing two friction 
wheels pla(*>ed one over the other, between which the tape is 
drawn from thl^ barrel. The standard also supports in bearings 
a spring barrel from which rotary motion is communicated to 
the friction wheels ; this spring barrel is wound by a key and 
secured by a paid and ratchet in the ordinary manner ; an ad- 
justing spring and screw are arranged to act on the upper friction 
roller to regulate the speed of the take-off motion ; and a hand 
lever is employed whereby the working parts are set in motion 
and stopped. A guide is placed on e^ich side of the rollers, and 
another close to the retloctor. in order to lead the tape from the 
barrel and tlirough the reflector in front of the instrument., above 
which a funnel or ventilator is placed, and beneath or under the 
reflectors tliore is a second ventilator, and an ash-pan to receive 
the refuse of the burning ma^esium. It is thus obvious that 
by use of this apparatus a continuous light can be produced from 
magnesium, and thrown by the reflector t-o a great distance. The 
apparatus may bo furnished with differently coloured lights, such 
as white, red, green, blue, or otherwise, in order to provide a 
code of signals to be determined on. . 

KAGNESIA CBUCIBLES. 

Thh earth magnesia has hitherto received very few applica- 
tions in the arts - it has been confined, indeed, almost exclu- 
sively to medicinal use—but it is now, in the wake of its base, 
the metal msgnesium, beginning to attract consideraVde attention 
£rom the more advanced labourers in the field of industrial 
chemistry. Devil le’s recent discovery of the remarkable hydrau- 
lic qualities of hydrated magnesia has already been recorded and 
illustrated, and we have to add that the plan of sat^ting 



OHEMIOAL SOIBirOE. 


175 


citnc acid with magnesia, so as to obtain a ciystallisable 
bibasic .citrate of that base, very convenient for transport to 
£|ngland as the raw material which citric acid maybe 
manufactured, is now being introduced in Sicily. M. Caron, 
whose very laborious researches with respect to the constitu- 
tion of steel have excited so much interest at various times 
during the last few years, has just presented to the Ai^ademy 
Sciences of Paris a paper on “ Blisters in Steel,” in which he 
alleges that blisters are never found in iron or steel which has 
been melted in magnesia crucibles. For his theory in explana- 
tion of this alleged fact we must refer the resder to the Comptes 
Bendus of Febniaiy 6th. In the course of the discussion which 
followed the reading of the paper, M. Bslard suggested that tho 
floors of puddling furnaces should bo made of magnesian bricks, 
floors of which material Would last, he said, very much longer 
than the floors at present used ; M. Henri Sainte-Claire Doville 
stated that magnesia crucibles, made by pressure, had been for 
some time in use in his laboratory, with the best results; and 
H. Regnanlt mentioned that magnesia crucibles had been made 
as far back as 1846 by Thilorier, who used them to melt pla- 
tinum in. — Mechanic^ Magaevne, 

KCOSPHOnUS BXFltellCBNTS. ^ 

Ik the Philosophical Magajsine are described 
elaborate experiments on Phosphorus, by means of which wlt 9 .s 
obtained a crystallised form of this element.*. .** There is 
it is said, “a metallic phosphorus, “Which aiporphous,, ' 
Schrotter's modification, and crystallised in this i!htw.^irm, and 
a non-metal] ic form — that originally discovered by -^Brandt.” 
Amorphous phosphorus, when heated for a long time, pussOS into 
the ciystalline modification. M. Hittorf also states thatGeissler,' 
by placing colourless phosphorus- vapour in closed glass tubes, 
has changed it into red, by passing the electric spark through it 
while in the state of vapour. 

FHOSFHOBBSGENOB OF SULPHURKTS. 

Several years ago M, E. Becquerel discovered that the Sul- 
phurets of strontium and barium became Phosphorescent a^er 
exposure to intense light; -and these phenomma were exhibited 
to the members of the Royal Institution by Ih-ofessor Faraday, 
on June 17, 1859. At a recent meeting of the Pans Academy 
of Sciences, M. Becquerel reported that Mr Sidot had dis- 
covered that the sulphuret of zinc has similar pioperties. He 
found that the central nucleus of a mass of this crystal present^ 
a very intense phosphorescence, but that the edges were white 
and transparent and not so brilliant. The phosphorescence of 
the external layers was a deep blue, while that of the internal 
layers was colourless, except wnen the velocity of the phosphoro- 
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scope, ims au^ented. The solar spectrum projected on a sur- 
face covered with sulphuret of zinc behaved differently than when 
projected on the sulphurets of barium or strontium. Phospho- 
rescent bodies, accoming to M. Becquerel, completely absorb the 
red rays, and give only a completely black band. 

PHOSPHOBTJS IN IBON. 

In the Journal of the Chemical Sodetyi, Mr. John Spiller de- 
scribes a modification of the process usually employed in the 
estimation of Phosphorus in Iron and Steel, in which the acetic 
treatment is dispensed with ; and whereby a saving of time is 
effected, without impairing the accuracy of the results. This 
method was introduced in the course of the extensive , series of 
analytical examinations conducted under the direction of Pro- 
fessor Abel, the chemist of the War Department. 

SAFETY LUCIFER MATCHES. 

M. G-aillard suggests the making of a Safety Lucifer Match 
by dipping the stick into melted sulphur after the application of 
the phosphorus. The sulphur being insoluble in water, and not 
melting below 110 deg. Centigrade, would hinder the phos- 
phorus from doing any harm if the matches were dropped iftto 
food ; and the greater friction necessary to ignite such a match 
would be a safeguard against accidental ignition. 

THE FENIAN FIRE. 

The above is no m^^th, as the so-called Greek fire was thought 
by many to be. On the contrary, it is highly probable that the 
Greek fire known to have been used on several occasions in the 
late American war, and the formidable preparation which has 
obtained the name of the Fenian fire, are of similar composition. 
It is not unlikely that some rabid American Fenian, having ascer- 
tained what were the principal ingredients of the Greek fire, manu- 
factured this compound, and intix^iluced it to his brother Fenians 
as a fit mode of warfare to be adopted by themselves. It is, a 
solution of phosphorus in bisulphide of carljon. The peculiar 
properties of the former are well known, while those of the latter, 
as being a comparatively recent chemical preparation, are not 
generally understood. The bisulphide of carbon is a highly 
inflammable liquid, colourless, and almost transparent, giving off 
fumes of sulphurous acid when burnt. It volatilises very rapidly 
at ordinary temperatures, and when its vapour is mixed with 
air, and a light applied, it inflames with a slight explosion. Its 
vapour is poisonous. The phosphorus dissolves readily in the 
bisulphide of carbon, if the temperature of the latter is slightly 
raised The Liverpool detectives are reported to have seized, as 
they were being removed from a house in that town, three boxes, 
each containing 1 h jars or cans of phosphorus. In each jsp were 20 
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ftidui of phospbonis, each stich being at least 6 in. long and 2 in. 
in drcumference. Several bottles of the compound of phosphorus ■ 
and bisulphide of carbon have also been seized, as i^ell as some 
bottles of the latter without the phosphorus dissolved in it. 
These bottles were all of the same size and shape, were quite 
full, and held about three pints; had short necks and small 
mouths, and were made of green glass, probably having been 
manufactured for the purpose, as their shape was somewhat 
peculiar. Several experiments have been made at different times 
to test the properties of the compound. On one occasion one of 
the bottles was thrown against the centre of a high wall. A 
loi^ explosion followed, and the concussion and exposure of the 
fluid by the bottle breaking were sufficient to ignite its contents, 
when a flaming fluid streamed down the wall, evolving dense 
fumes of an irritating, poisonous nature. A stream of water from 
a large hose, which had previously been placed in readiness, 
was immediately directed against it, but some gallons of water 
had to be poured upon the wall before the flame was extinguished ; 
and oven some hours afterwards, when the day was darkening, 
a glimmering light was observed on the wall where the fluid 
hod been, doubtless, given off by the phosphorus which had re- 
mained adherent, so highly charged with that substance was 
the fluid. It was further found that the compound ignites most 
rapidly when used in small quantities, spread over a large sur- 
face, and freely exposed to air; therefore, when poured upon 
cotton, tow, and similar materialB, it ignited instantaneously.-— 
T7te lancet. 


no^x. 

The greyer part of the Borax of commerce was formerly 
obtained from certain salt lakes in India, Thibet, and other parts 
of Asia, the waters of which yield, on evaporation, a yellowish- 
white mass, containing from 30 to 50 per cent, of real borax 
(borate of sodium). This yellow mass was known in Europe as 
“crude borax,” or “tincal,” and was refined chiefly at Venice 
and Amsterdam. For a long time past, however, the borax of 
commerce has been chiefly prepared artificially, by treating wil^ 
carbonate of sodium the boric acid obtained from the volcanic 
district of Tuscany. In that district vast numbers of jets of 
vapour are constantly issuing from clefts in the earth, and 
the boric acid is found in the pools of water which form round 
these “suffioni,” as they are called. Latterly, the “ suffioni” have 
yielded continually less and less boric acid, and hence consider- 
able interest attaches to the discovery, just announced, of a lake 
in GaUfomia which contains large quantities of borax, and ^elds 
it, by evaporation, in a state of almost absolute purity. Borax 
from tbis source will very shortly be introduced into commerce. 
’-^lUechanioif Magazine, 
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ALlTUlNOirS SOAP. I 

As English inventor has patented the ^didon of Alumina to 
"Sbsp pro£iced in the ordinary way, and *wp now find that the 
American Company which has recently entered upon the manu* 
fiscture of soda from cryolite is making soap containing alumina 
by the simple method of using in the manufacture of the soap^ 
not caustic soda, as in the o^inaiy process of soap-making; 
but, instead, the aluminate of soda, which is obtained by de- 
composing cryolite, in the presence of steam, by means of quick- 
lime, and thus making soap. 


PTBOLIXINE. 

Ptboltxine as a solvent is omnipotent to dissolve all manner 
of vegetable products, and in this jespect it rivals the fabled 
alkahest or elixir of the alchemists, which was stated to be a 
universal solvent and to cure all manner of diseases to which 
humanity was subject. United with oil, it forms parksine, and 
with colour, produces the most success^l imitations of ivory, 
amber, tortoiseshell, malachite, and many other natural sub- 
stances. — See Memoir in the Art-Journal, 

MANUFACTURE OP SODA. 

Mr. WAiiTBB WEiiDON has road to the British Association a 
paper on “The Proposed Use of Fluorine in the Manufacture of 
Soda,** and in the course of the discussion which followed, Dij. 
Macadam pointed out that a great advantage of the proposed 
process was, that it yielded tlie soda in the caustic state, and not 
as carbonate. A hope was expressf'd by several speakers that’ 
the process would succeed on tlie largo scale, and it was observed’ 
that if it did the profit would be reckoned by millions. 

BUFACHINO. 

A NEW Method of Bleaching has been announced by MTVT 
Karcber, Jung, and Tegoler, in the ChcTiiisches CentralUatt. 
They do not di.spense with the use of chlorine, but endeavour to 
render its use innocuous, by previously submitting the vegetable 
fibre to the action of snlpliuretted hydrogen or of bisulphuret of 
hydrogen ; which is done by plunging tho fibre into a bath of al- 
kaline flulphur and afterwards adding an acid. For textile fibres ' 
a new hydrogenation is rc'cjuired after bleaching by chlorine. 


WHALE POISON. 

A NEW method of Killing Wliales has boon projected in France, 
and has been brought into successful operation in some late 
whaling voyages. A mixture of the woorali poison and of 
strychnine is inclosed in a small explosive shell, which is fired 
from a gun into the whale’s body and there bursts. The poison, 
diffusing itself speedily, kills the whalc^ when it is towed along* 
side and cut up. 
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KBW BkSSt» 

Db. H. Wjmxa. has read to the Chemical Society a paper 
**^ 0 x 1 Hydroi^an Bosaniline/* a colourless base, which he has 
succeedM in forming by the action of cyanide of potassium upon 
magenta ciystals (acetate of rosaniline). In composition and 
properties it is somewhat allied to Hofmann's leucaniline. The 
salts of the new base were exhibited and described, and the 
author stated that he had been unable to prepare a similar 
compound from Perkins’s aniline-purple. 

NEW AXKAIiOIDS. 

In looking for morphia, Hesse has discovered a new 41kaloid 
called Khmadino, in tlie red poppy ; it is also to be found, ho says, 
in good opium. It is soluble in water, alcohol, and ether, 
crystallising from the last in white prisms. Ammonia precipi- 
tates it in white crystalline flocculi, bichloride of mercury gives 
a white amorphous precipitate, chloride of gold or yellow precipi- 
tate. Strong acids decompose it in the gold, giving a purple 
solution. 


HTDBAULICrrY OP MAGNESIA.. 

M. H. Stb. Ct.aire Devilue has published some facts respect- 
ing the Hydraulicity of the Magnesia, which has been obtained by 
M.Balardfrom the calcination of the chloride'of magnesium (com- 
mon salt) extracted 4from sea- water. This magnesia, in small 
compact masses, after having been kept in running water for 
several mouths, acquired the hardness and consistency of marble 
and became as translucid and crystalline as alabaster. Casts of 
medals, &c., taken in this magnesia are as durable as marble. 
When calcined to a white temperature for twelve hours, and 
then pulverised and formed into a paste, it lost the power of 
combining with water, unless it was left several weeks in contact 
witb air, and even then it hardened very slowly. 

MOULUINESS OF FBXJITS. 

M. Davannb has communicated to the Paris Academy of Sci- 
ences the results of his researtdies on tl\e Mouldiness of Fruits. 
This phenomenon has been regaided as a siinjdo chemical 
alteration, an exaggeration of ripening ; y(it fruit, perfectly ripe, 
carefully preserved, never becomes mouldy, but gradually be- 
comes quite dry. Mouldiness is produced by the development 
of certain fungi, principally the mueor mucedo, wliieh covers the 
fimit with a black effloresc*en*-c ; and thp peniciJlium glaucum, 
which covers it with a greenish efflorescence. This mouldiness 
is produced by the mycelium, which exists in all the parts at- 
tacked, and by the spores produced on .the surface. The use of 
the microscope has enable M. Davanne to follow the progress 
•of the contagion, and correct erroneous views on the subject. 
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EKOBATIVrO ON GLASS. 

Enobating upon glass has hitherto been, not nnfreqnently, 
effected by the nse of fluoric acid, which often produced dang^ 
Tons wounds, when by accident it came in cont^t with the skin 
of the workman. M. Henri Sainte-Claire Deville has exhibited 
to the Paris Academy of Sciences some very flne examples of 
glass-engraving executed by means of a solution of the fluoride 
of calcium in hydrochloric acid, with which there is no such 
danger. The results obtained by this method are said to be 
exceedingly satiefactoiy. 

BESEABCHES ON OZONB. 

Db. Baubent has read to the British Association a paper on 
Ozone, in which he considered first the dependence of the amount 
of ozone present in the atmosphere on the direction of the wind ; 
and proved, by tables registering the quantity during a period of 
eight months, that in Devonshire it abounds most during those 
winds that blow from the sea. He then proceeded to show that 
the ozone present in the air is derived, partly at least, from 
plants, the green parts of which generate ozone when they emit 
oxygen. From observations made on fifty-seven species of plants 
representing forty-seven natural families, it was concluded that 
a certain amount of colouration was produced upon Schoenbein’s 
paper by leaves during the continuance of solar light beyond 
wluit could have been brought about by light alone ; but that 
this colouration did not go on progressing at any definite rate, 
and even in certain cases diminished after a long exposure. Pre- 
cautions were taken to exclude from the air of the jar any ozone 
that might come from without, and the effects produced upon the 
paper placed in tubes exposed to different light and in entire 
darkness were noted. It was shown that ozone was generated 
by the leaves only, and not by the flowers, of plants ; and, upon 
the whole, it seemed to be fairly presumable ^at plants are the 
appointed agents, not only for restoring the oxygen which animals 
consume, but also, by generating ozone, for removii^ those 
noxious efiusions which arise from the processes of animal life 
and putrefaction. In the discussion which followed, Mr. Glaisher 
stated that his meteorological investigations on the outbreak of 
cholera in 1854 went to confirm the conclusions arrived at by 
Dr. Daubeny in his paper. Where there was ozone he found 
abundant health, and where there was none a great deal of sick- 
ness prevailed. 

M. G. Plants has communicated to the Paris Academy of 
Sciences a description of his method for the production of ozone, 
the chief point of which is the employment of electrodes of lead 
instead of electrodes of platinum, when ozone is sought to be 
obtained by the electro-chemical decomposition of water. He 
asserts that a larger proportion of the gas may thus be obtained. 

A letter from M. Soret to Professor TyndaB gives an account 
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of the researches, by which he has been led to conclude that " the 
density of ozone is once and a half that of oxygen.** 


At a meeting of the Paris Academy of Sciences, M. Boillot 
has re^rted some experiment relating to combustion, tending to 
■how mat Oxygen is not only a combustible principle, but is ^so 
a combustible gas. He says that oxygen is in no way to be dis- 
tinguished from hydrogen, carbonic oxide, or any other of the 
gases susceptible of entering into combination with the disengage- 
ment of more or less light and heat. “ Combustion is in reality 
only combination with a vibratory motion, so rapid as to result 
in heat. Oxygen unites with hydrogen as much as hydrogen 
with oxygen ; neither bum, or, rather, both burn together.*’ 

PBBOXIDE OF UYDBOGEN. 

Pbofessob Schoenbein has discovered a new and very ready 
method of procuring the Peroxide of Hydrogen. It consists 
simply in agitating, in a large flask, to which air has access, 
amal^mated zinc, in powder, with distilled water. Oxygen is 
then absoibed by both the zinc and the water, with formation of 
oxide of zinc and peroxide of hydrogen. The peroxide of hydro- 
gen obtained by this method, unlike that obtained by the ordinary 
process, is quite free from acid, and so may be kept for a long 
time without decomposition. It does not contain, moreover, a 
trace of either zinc or mercuiy, but is absolutely pure. This new 
process has therefore great advantages over the old process of 
preparing peroxide of hydrogen, both as being far simpler and 
more expeditious, and as yielding a much purer product ; but it 
is almost as far as the old process from yielding peroxide of 
hydrogen cheaply enough for use in the arts. 


ABSORPTION BY CHARCOAL. 

Mr. John Hunter, of Queen’s College, Belfast, has published 
in the Journal of the Chemical Society an account of his ex- 
periments on the Absorption of Vapours by Charcoal, a property 
which had been observed by Mestley, Scheele, and other 
chemists. Mr. Hunter’s object was to obtain greater absorptions 
than any previously known, by using charcoals made from very 
dense and hard woods, such as logwood, ebony, and boxwood. 
He found that the charcoal made from the shell of the cocoa-nut 
had by far the greatest absorbing power. It is very dense and 
brittle, the pores are quite invisible, and, when broken, the edges 
present a semi-metallic lustre. Having examined the absorption 
of a la^e number of gases, he extended the inquiry to the 
absor^ion of vapours, and gives the results in tables. He found 
that the absorption of vapours by charcoal terminates in a much 
shorter time than in the case of the permanent gases. 
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FBICnOK OF OASBS. 

Thb Boyal Society’s Bakerian Lecture has been given by Mr. 
James Clerk Maxwell, On the Viscosity or Internal Fnction 
of Air and other Gases.” From the abstract which has ap- 
peared in the Society’s Proceedings^ we learn that the con- 
clusions which are drawn from experiments agree, as far as they 
go, with thode of Mr. Graham on the transpiration of gases. 
The coefficiept of viscosity is independent of the density, the 
temperature being constant, but increases with the temperature. 
The coefficient of the viscosity of hydrogen is much less than 
that of air. Mr. Maxwell gives details of his method of experi- 
menting, and the calculations founded thereon. 

VITALIZING AIB. 

In his inaugural address at the British Association, Mr. Grove 
mentioned a fact which may surely be mtide practically useful. 
“ Atmospheric air, drawn through films of India-rubber, leaves 
behind half its nitrogen, or, in other words, becomes richer by 
half in oxygen.” Mr. Grove spoke of this truth as pointing out 
' a means of storing up force; but is not its sanitary value even 
greater than the possible mechanical uses to which Graham’s 
■ discovery may be put? Men, so long as civilisation lasts, must 
continue to live in imperfectly oxygenated air. Why, asks a 
reflective writer in the John Btdly should not the air which enters 
crowded rooms, churches, &c., he passed through India-rubber, 
just as in tlie City peach-houses and graperies” proposed some 
years ago, there were flannel screens to ciitch the carbon with 
which the air of towns is saturated? Does the India-rubber 
touch the carbonic acid ? And does it at all ozonise the oxygen 
which it allows to pjxss through ? Even if it does not, surely 
some way may soon be found, if needful, for at any rate partly 
vivifying the oxygen when it is present in such quantities. Why 
not try the India-rubber films in Spitalfields work-rooms and 
Mile-end lodging-houses ? — BuUder, 

OAS IN HAKINO COFFEE. 

A RBMABKABLB communication has been made by M. Babinet 
to the Paris Academy of Sciences, on the evolution of Gas in the 
process of making Coffee. If cold water be poured on roasted 
coffee finely groimd, such as is genenilly used with boiling water, 
a considerable quantity of gas is generally evolved, about equal 
in volume to the amount of coffee used. If a bottle be naif 
filled with this ground coffee, and cold water be then poured in 
until the cork is reached, wliich is to prevent the escape of the 
gas, a violent explosion, sufficient to force the cork out of the 
bottle, or even to break the latter, will result. — Athenaum, 

OAS-CARHUBETTINQ APPARATUS. 

Vabioub ways have been tried to add Carbon to ordinair Gas* 
n order to increase its brilliancy. One was to pass the gas 
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througli an apparatus where a large surface of a liquid rich in 
carbon was exposed. This acted very well at first, the gas taking 
up la^e quantities of the hydro-carbon vapour ; but the more 
volatile of this being consumed first, and only the heavier and less 
volatile portion of the liquid being left behind, it necessarily 
yielded less and less vapour, and the gas became poorer and 
poorer, until it ceased to be in any degree improved. To obviate 
this, in the present carburettor, Mr. Welch, the patentee, places a 
reservoir over the apparatus, from which, by a simple arrangement, 
the liquid descends only as required to maintain the proper 
supply of vapour. Various plans have been devised to effect this, 
but none so simple or effective as the present. The gas, as it 
leaves the meter, enters the carburettor on one side ; and, passing 
through the interior, comes out again the other side where it 
enters the pipes supplying the house. Beyond rt^filling once a 
month the carburettor requires no attention. By experiments 
the following results have been proved : — The illuminating power 
of ordinary gas being taken as 1‘0, ordinary gas:l;;3‘6. 
That is, gas passed through this carburettor acquires an illumi- 
nating power of more than 3 J times that of ordinary gas. But 
the 1000 ft. of gas consumes only one-third of a gallon of liquid. 
Therefore the cost of ordinary gas being taken at 4«. per 1000 ft., 
and the liquid being 3^. ^d. per gallon, the cost of 1000 ft. of 
carburetted gas is bs. 2(^., for which light is obtained equal to 
that of 3,600 ft. of ordinaiy gas, costing 14«. 4}d. The saving 
is therefore 9s. or over 60 per cent. Consequently, burners 
of about half the size of those at present in use, with ordinary 
gas, will, with carburetted gas, give a much brighter, purer, and 
clearer light . — Patentees Circular, 


THE ** AUGASMA.” LIGHT. 

This new Light is produced by causing atmospheric air to take 
up a certain quatity of a hydro-carbon liquid in the form of 
vapour, which causes it to burn like ordinary gas. The attempt 
haid long been made, but without success, owing to the imperfect 
nature of the apparatus employed ; every difficSty is now stated 
to have been entirely overcome by Mr. Welch, the patentee of 
the carburettor just noticed, who has constructed an appt^atus 
which fully answers the purpose ; to this ho has added a simple 
and compact machine which keeps up the supply of air at an 
even and sufficient pressure. 

For domestic and general purposes the Augasma is a very 
brilliant illuminator; a single burner of the Parliamentary 
Standard giving a light equal to 23 sperm candles, while the 
light of oMinary gas with the same burner only equals from 14 
to 17. 

The extreme purity of the Augasma light consists in the 
total absence of all sulphureous and ammoniacal vapours, so that 
in combustion it gives forth none of the sulphuretted hydrogeUi 
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which ia ofdixuuygas is so prejudicial to health and ixyuiious tO/ 
hooBe decorations, painlings, gilded finmes, and almost evexy 
description of shop g(^s. For the same reason, sa^ the 
invenWs circular, it is well adapted for conservatories, its 
extreme purity rendering it perfectly innocuous to plants. 

The apparatus is simple, compact, and portable, eac^ of 
management, and can be attached to gas pipes in common use ; 
thus supplying a whole house with a light far more brilliant than 
devoid of smoke, smell, or tarnishing properties, and free 
Som the risk of explosion. The light is invaluable for railway 
trains, steamships, and other passenger vessels. A simple 
apparatus has been designed for trains, when running or 
stationary. In ships the apparatus is suspended as are ships’ 
barometers. The cost of this light little exceeds that of coal gas. 


POISONOUS PARAFFIN. 

Bn. Stevenson Macadam has read to the British Association 
a paper On the Poisonous Nature of Crude Parafi&n Oil and the 
Products of its Bectiflcatiou upon Fish.” The great extension of 
paraffin oil works, both crude and refined, during the last few 
years, has led to attention being directed to the nature of the 
discharges which emanate from such, more especially to those 
matters which find their way into rivers which form the natural 
drainage of the district. The deleterious nature of these dis- 
charges has manifested itself already in the total destruction 
of all fish in more than one of our Scottish streams ; and to the 
impregnation of the water with paraffin oil, and the products of 
its rectification to such an extent as to impart the characteristic 
taste and odour of paraffin to the water, and rendering it 
unsuitable for domestic purposes. He described at considerable 
length the nature of the discharges from parafiln works, and then 
proceeded to say that the importance of the subject would probably 
soon be greater than what it is at present, as the manufacture 
of crude paraffin oil in conjunction with gas has already been 
introduced into one of the gasworks in Scotland. The coal used 
was the Newcastle or cannel coal, which yielded, when distilled 
in gas retorts at a bright cherry-red heat, about 11,000 cubic feet 
of gas, with an illuminating or photogenic power of thirty-four 
standard sperm candles for every 6 cubic feet of gas burned 
during every hour. When distilled, however, at a low or black- 
red heat in largo retorts, as in ordinary paraffin oil works, the 
coal yields only 3,000 to 3,600 cubic feet of iUuminating gas, 
with the photogenic power of thirty candles for every 5 cubic 
feet burned during the hour; so that two-thirds of the total 
quantity of gas capable of being yielded by the coal is sacrificed, 
but in place thereof the^ ore obtained about 60 gallons of crude 
pan^n oil, with a specific gravity of 900 to 906. The g^works 
in question are virtually crude paraffin oil works, in which the 
gas is utilised; and as the change in the mode of workixm the 
coal appears to be profitable, there is every reason to consioer it 
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likely that other gasworks will follow the example, and become 
Tirtu^y cmde paraffin oil works, with refiners attached thereto. 

HBA.T FBBSB&YUD BT PABAFFINB. 

A FBOOES8 for Preserving Meat by means of Paraffine has 
been invented and jpatented by Professor Redwood, of the Koy^ 
Pharmaceutical Society. It consists in immersing fresh meat in 
melted paraffine at a temperature of about 240^ Fahrenheit for 
a time sufficient to concentrate the juices and completely exclude 
the air ; after which the meat is covered with a film of paraffine, 
which prevents re-absorption of the air. The concentration may 
be carried on to any extent by extending the t^e during which 
the meat is kept in the batli of paraffine. For long keeping in 
hot climates the weight of the meat should be reduced to about 
one half by concentration, in which state the nutritive proj^rties 
of one pound will be equal to about two pounds of meat in the 
original state, the loss being merely water. Less heating and 
concentration suffice for cool climates and for a shorter time of 
keeping. When prepared for hot climates the meat is fully 
cooked, but it may be conveniently converted into made dishes. 
In its less condensed condition it requires only half the usual 
cooking to become roast or boiled meat. The paraffine employed 
in the process is colourless and tasteless, and is readily removed 
from the surface of the meat by immersion in boiling water. 
Samples of meat thus prepared have been sent to South America 
and returned to England in good condition ; and Messrs. Gillon 
and Co., the preserved pro^nsion merchants, of Leith, reported 
recently that samples of beef and mutton, preserved by paraffine 
by Dr. Redwood, were perfectly sound after having been seven- 
teen days in their hot testing-room, exposed to a temperature of 
about 100° Fahrenheit, and they expressed their confidence 

that these specimens would remain good in any climate, even 
in the tropics.^’ — lUmtrated Londm News. 

17EW HYDBOCABBOKS — NEW CHEMICAI. FBOCESSBS. 

In the Journal of the Chemical Society, Mr. C. Schorlemmer 
reports his discovery of a series of hydro-carbons of a high 
boiling point in crude benzole, by treating with concontra^ 
sulphuric acid the light oils formed by the destructive distillation 
of cannel coal at a low temperature. These hydro-carbons were 
isolated in the form of white needle-shaped crystals by means of 
bromine. 

In the Bulletin of the Chemical Society of Paris, M. Berthelot 
gives some additional facts relating to the history of the remark- 
able hydro-carbon inflammable ^s acetyline ; and Professor De 
Wilde describes several new meuiods of producing it, as well as 
the singular action of hydre^en upon acetyline when under the 
influence of platinum black. M. Berthelot also reports his 
researches on a new series of compound metallic radiwls. 
Classified under the heads of mineral, organic, physiological. 
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teclAobgical, and photographic chemistry, we hare in ^s 
bulletin analyses of a l^e number of memoirs by the most 
eminent chemists of the world. Among the recent applications of 
chemistry we learn that M. Ehrhardt forms a gunpowder of ei^ual 

r ts of chlorate of potash, nitrate of potash, and tannin ; that 
Shaler has proposed a method of preserving^ meat, fruit, &c., 
by inclosing them in carbonic acid at the freezing temperature ; 
and that M. Knab has invented a process of condensing dry 
ammonia gas in chloride of lime, thus forming a portable 
powder. — Illustrated, London News. 


, KBW MODE OF NOTATION. 

PnoFESson FnANKULND,in his contributions to the Notation of 
organic and inorganic compounds, after stating that the typical 
formulae now generally used to represent the different great 
families of organic compounds are far from fulfilling their 
functions in an equally perfect manner, describes a new mode 
of notation, which shall not only represent the atoms composing 
a body, but shall also indicate their internal arrangement, and 
the mode in which they are held together. This is effected by 
printing the “grouping element” in thicker type; and by 
employing signs to express the “bond” and tbe degree of its 
power, &c. 


PBODUCTS OF PETBOLKUM: CHIMOOENE. 

By condensation of the gases first coming off from Petroleum, 
Professor P. H. Van Der Weyde, of Girard College, United 
States, has succeeded in obtaining a liquid which boils at only 
40®, and produces most intense cold upon evaporation. It 
has been named Chimogene. By applying heat to the petro- 
leum, and gradually increasing it, there is obtained in succession 
gazoline (an inflammable and explosive liquid, which may be used 
without danger in metallic lamps filled with sawdust) naphtha, 
benzine, kerosene, and paraffin, leaving only coke behind. Pe- 
troleum itself is the best lubricator known, and is applicable 
alike to the most delicate mechanism and to the heaviest 
machinery; whilst, by slow distillation, at a low temperature, 
hair oil, liniment, and a petroleum castor oil, have been 
obtained ; and from petroleum benzole, treated with a suitable 
acid, “extract of bitter almonds” is produced, and largely 
used for flavouring . — Mining Journal. 


, NATURAL GAS-LIGHTINa. 

The inhabitants of Baku, on the Caspian Sea, have utilised 
the emanations of carburetted hydrogen gas which rise from the 
waters, for lighting .purposes. The gas is collected by means of 
large funnel-mouth(^ tubes, which are attached to floating rafts 
and dip some feet into the water. Baku, it may be remembered, 
ivas the sacred city of the Guebres, or Fire-worshippers' and the 
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Beighbourhood abounds with naphtha springs and ** blowers/’ 
as they are called in the north of England, which consist of 
streams of inflammable gas issuing from the ground. The most 
extensive of these “blowers” is known by the name of the 
“ perpetual Are,” and is situated some miles to the north-east of 
Baku. It is an object of great veneration, and is said never to 
have been extinguished. 

THE LIME-XJOHT. 

A METHOD of compressing oxygen and hydrogen gas into 
separate cylinders, to be used in the production of the Lime- 
light, has been introduced into American commerce, the cylin- 
ders employed being of iron, 9 in. diameter and 30 in. long ; and 
the gases are condensed to a pressure of thirty atmospheres. The 
lime-lJght was used with excellent etf(‘ct during the late war in 
America, especially in the attack upon Fort Wagner, where, 
after the sap had been approached to within 250 yards of the 
fort, further advance was prevented, from the trench being 
enfiladed by the guns at one end or other of the fort. Two 
lime-lights were then so placed as to throw a strong light upon 
the points from which the fire proceeded, while the trench was 
kept dark ; and the gunners in the fort were thus exposed 
to so deadly a fire from riflemen properly posted that the 
cannonade ceased during the night, and the sap was thus 
carried with impunity so near to the fort that it was abandoned. 


ON DISINFECTANTS. 

Db. Crookes has read to the British Association a useful 
paper on Disinfectants, recommending antiseptics, such as the tar 
acids, particularly carlx)lic acid, in preference to the oxydising 
agents, chloride of lime or permanganate of potash. “ In practical 
work,” he observed, “ these disinfectants are always very inade- 
quate, except for a 'short time after their application; at other 
times the oxydising agent has presented to it far more noxious 
material than it can by any possibility conquer ; and being 
governed in its combinations by definite laws of chemical affinity, 
the sulphuretted and carburetted nitrogen, and phosphorus 
bases, and other vapours of putrefaction, will all have to be 
burnt up before the oxydising agent can touch the germs of 
infection, whilst the continued renewal of the gases of putre- 
faction will constantly shield the infectious matter from destruc- 
tion. Oxydising disinfectants produce their effect by the actual 
destruction of the infectant substance. Antiseptics act by 
destroying its activity. In the presence of carbolic acid the 
development of embryotic life is well nigh impossible, and before 
its powerful influence all minute forms of animid existence 
inevitably perish. If the infectious matter of cholera be possessed 
of organic vitality, as is now almost universally admittM, it will 
^ destroyed beyond the probability of a revival when brought 
into contact witii thisvapour.” 
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^ The antiseptic properties of carbolic acid are supposed by sobm 
to ha^ been only recently discoyered, but the fiict is thai ttem 
time immemoriiu, carbolic acid, creosote, or bodies containing 
them, have been used as antiseptics. Fassa^s in Pliny, read by 
the light of chemical science, show that the Egyptians used for 
embalming their mummies a compound made &om pitch, whidi 
must have contained large quantities of creosote. Carbolio acid 
is the active agent in tar, which, either in its ordinary state or 
burnt as a fumigator, has always held high rank amongst dis- 
infectants. 


DEODOBISATION AND DISINFECTION. 

Authentic opinions on the above subjects cannot be too widely 
disseminated. We therefore give the advice of Dr. J. H. Barker, 
who, in his prize essay on “Deodorisation and Disinfection,” 
sums up the results of several series of experiments in the 
following propositions : — 1. For the sick room, free ventilation, 
when it can be secured, together with an even temperature, is all 
that can be required. 2. For i^id deodorisation and disin- 
fection, chlorine is the most effective agent known. 3. For 
steady and continuous effect ozone is the best agent known. 4. 
In the absence of ozone, iodine, exposed in the solid form to the 
air, is the best. 6. For the deodorisation and disinfection of 
fluid and semi-fluid substances undergoing decomposition, iodine 
is best (employed in the form of tincture). 6. For the de- 
odorisation and disinfection of solid bodies that cannot be 
destroyed, a mixture of powdered chloride of zinc, or powdered 
sulphate of* zinc with sawdust, is best. After this, a mixture of 
carbolic acid and sawdust ranks next in order, and, following on 
that^ wood ashes. 7. For the deodorisation and disinfection of ^ 
infected articles of clothing, &c., exposure to heat at 212® Fah. * 
is the only true method. 8. For the deodorisation and disinfec- 
tion of substances that may be destroyed, heat to destruction is 
the true method. 


SUDFHATB OF IRON AS A DISINFECTANT.* 

Grfat attention is paid, and with reason, in this country, 
in Holland, and in Belgium, to the disinfection of stalls and 
of the excrements of animals of the bovine race infected with 
typhus, in order to arrest the ravages of this terribly contagious 
malady. 

The use of phosphoric acid, which is proposed for this purpose, 
is rational in that it enriclies the manure, but not if you con- 
sider the expense, the difficulty of transport, and the many 
precautions necessa^ in handling it. Sulphate of iron, on the 
contrary, is of insignifleant value (say a farthing per podnd), 
economi(^, and easy of employment ; and, having great effe^ 
upon all animal matters, would completely purify th4 infected 

• See, also, ** Kew Disinfectant,'* at page 108. ^ 
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pluses and tlie xnannres of animals suffering from typhus. It 
doss not injure the manure, but conserves its most energetic 
parts by converting the carbonate of ammonia into sulphate 
of anumonia, a salt, which is easily appropriated by tiie 
plants. 

It was in 1846 that Mr. Schattermann, director of the mines 
of Bouxwiller, departement du Bas-Rhin, proposed the disin- 
fection of fecal matters and of manures by means of sulphate 
of iron, and since then this salt has been generally employed 
in France for this purpose, as well as to purify the slaughter- 
houses, ditches, and all places where noxious emanations arise. 
Its use is veiy simple. Dissolved, it gives a very acid liquid 
that can be handled without danger, and which penetrates 
everywhere when used to wash the infected places, or to mix 
with the manures. 

When the cholera was at Marseilles, great quantities of sul- 
phate of iron were used, not only in France, but also in Switzer- 
land and in Germany, to disinfect closets, slaughter-houses, and 
all places giving off noxious emanations, and with perfectly 
satisfactory results. 

If cattle that have died from rinderpest wore satturated with a 
solution of sulphate of iron, they might be removed* with perfect 
safety, even in the day-time, and the cost of disinfection would 
be some few pence only . — Communioation to the Builder ^ 

NICOTINE, 

M. Melsens, a French chemist^ has found that tobaccos from 
various countries contain Nicotine in very different proportions. 
In tobacco from some parts of France there is 7*96 per cent, of 
nicotine ; while Havana tobacco contains only 2 per cent. He 
proposes to smokers a way of preserving them from the effects 
of me alkaloid, by putting into the tube of the pipe or cigar 
holder a little ball of cotton, impregnated with citric and tannic 
acids. As the smoke passes through the cotton, it will deposit 
the nicotine therein, in the shape of the taxmate and citrate. 

icethtulTed spmrrs. 

These is a provision in a recent Act of Parliament against the 
use of Methylated Spirits, either as a beverage or as a medicine. 
By the 29th and 30th of Victoria, chap. 64, it is declared that 
no person shall use methylated spirit or any derivative in the 
manufacture, composition, or preparation of any article whatso- 
ever, capable of being used either wholly or partially as a 
bevera^ or internally as a medicine, or shall sell or have in his 
possesndn, under a penalty of 100^. ; and the article, as well as 
the vessel in which the same is contained, to be forfeited. The 
provision is not to ^pfy to the preparation of sulphuric ether or 
chloroform, or to afE^ the power of the Commissioners of the 
Inland Revenue to iJlow methylated spirit to be used persons 
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anthomed by them in sudi branches of the arts and msbsti* 
factures of the United Kingdom as they may sanction or anproTe* 
Ko alteration is to be made in the mixture called ** finish, made 
from methylated spirit. 

The Pharmaceutical Society, in drawing attention to this im- 
portant Act, states that so stringent are the regulations of thO 
Commissioners of the Inland Eevenue on the subject that the 
Board will not allow the spirit to be used in the preparation of 
medicines for internal use for even cattle. Methylated spirit 
may, however, be used in the preparation of medicines for 
external application for both man and beast. Por burning in 
lamps, and for use in our anatomical museums, in the preser- 
vation of specimens, it has been found a great boon. The saving 
effected in the Museum of the Koyal College of Surgeons alone 
has been very great ; where formerly as much as 26a. per gallon 
was paid for the pure strong spirit, the methylated can now be 
obtained for about 48. 6d. Notwithstanding the nauseous taste 
of the article, attempts have frequently been made to disguise it, 
but ineffectually. 

Heavy fines have been levied upon persons for selling methy- 
lated spirits to be used as an intoxicating liquor; it is much 
employed in the adulteration or “ making up ” of spirits. 

ETHER Ain> CHT.OBOFORM. 

At the Paris Academy of Sciences, M. Sedillot has com- 
municated a paper containing the results of his investigations 
into the respective merits of Ether and Chloroform as anaesthetics ; 
giving reasons based on facts, proving, in his opinion, the great 
superiority of the latter, as acting more swiftly, surely, and 
safely. The recovery from its effects are slow and quiet, wliile 
that from the effects of ether are frequently sudden and violent. 
W(! loam that M. Velpeau has declared that he has employed 
chloroform for above fifteen years, in several thousands of cases, 
and has not lost one patient . — Illustrated London News. 

FORMIC ETHER. 

A METHOD of producing Formic Ether has lately been described 
which consists in mixing 14 J parts of binoxide of manganese 
with 4^ parts of starch, on which is then poured a cooled mixture 
of 14 pai*t8 of sulphuric acid, parts of water, and 7^ parts of 
alcohol. The materials are stirred together and placed in a stiU, 
when alcohol first comes over, and then formic ether. Heat may 
be applied to the still, if required. — Ibid. 


WATER OF THE RED SEA. 

MM. Robinbt and Lefort have forwarded to the Paris Aca- 
demy of Sciences the following results of their analysis of a litre 
of the water of the Bed Sea : chloride of sodium (common salt), 
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90*90 grammes ; chloride of potassinm, 2*88 ; chloride of mag- 
nesium, 4*04 ; bromide of sc^um, 0*06435 ; sulphate of lime, 
1*79 ; sulphate of magnesia, 2*74 ; and traces of carbonate of 
soda and chlorhydrate of ammonia. Comparison has shown 
that> except a little higher mineralisation, the Bed Sea possesses 
tiie same composition as the Mediterranean, and differs entirely 
from that of the Dead Sea. This permits the rejection of the 
jbypothesis of there being any subterranean communication 
between the three seas at the present epoch. — Ibid, 


LOITDON WATEBS. 

PnoF. FEANKiAin) has offered to the Chemical Society some 
** Observations on the lx)ndon Waters,” whieu took the form of a 
series of deductions from his own and Dr. A. W. Hofmann’s 
analyses during the past year. The most important fact elicited 
was the augmentation of total impuriti(‘s, and especially of 
organic matter, during the winter mouths ; and that the ordinary 
effect of rainfall upon the rivers was not to diminish, but to 
increase the amounts of solid matters, both in solution and 
suspension. The water-supplies drawn from the artesian wells 
of Kent and South Essex were nearly constant in composition 
throughout the year. Further observations upon the same sub- 
ject were offered by the Presidemt, Dr. Attlield, and Prof. Way. 

^‘ANaOSTUUA BITTERS.” 

Messrs. Dudgeon have written to The Times^ a propos of Dr. 
Gavin Milroy’s communication to the Lancet journal on 
“ suitable drinks ” in cholera seasons, to recommend one which 
they have used largely among their workmen at Millwall and 
Cubitt-town with the most beneficial effect ; these districts are in 
the very centre of the cholera field. Th(*y speak of it as “ tha 
Angostura bitters imported from Venezuela, which have long 
been known and extensively used as a preventive for diarrhoja 
in the West Indies and South America, where this disease 
periodically prevails. Prom the small quantity required, it is a 
very cheap, agreeable, and effective remedy for a fearful and 
dangerous disorder.” The Angostura bark is better known as 
Cusparia bark (the bark of Gallpcea citsparia)^ and is esteemed 
in medicine as a substitute for other vegetable tonics, especially 
cascarilla and calumbo ; it yields by infusion a vc'ry pure vege- 
table bitter. Its Jiistory in this countr}*, however, suggests a 
caution which it may be well to make known. It was brought 
here in 1788, where, for some time, it was lield in great esteem. 
But in 1804 numerous cases of poisoning liaving occurred with 
symptoms like those produced by strychnia, and which were 
traced to the admixture of the bark of tlie nux vomica tree with 
the true Angostura, the latter fell into disreimte, and has ever 
since been but little used even in Europe, and still less in the 
United States (Still6). The use of Angostura bark was for- 
bidden in 1804 in Hamburg, and in 1815 in Austria, Bavaria, and 
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W^xtemlmig, in consequence of repeated cases of poSsozitng 
occurring from the substitution of false Angostura bark— that is, 
8trj(dinia bark. The differences are shown in a comparatiTe 
table in Pereira, but they are not very well marked except to the 
expert. Hence some caution may be necessary in adopti^ these 
bitters as a common drink. Among the tests for distinguishing 
the true and wholesome from the false and poisonous bark, the 
simplest is this : — ** The inner surface of C^paria (Angostura 
bark) touched with nitric acid docs not become blood red ; ** the 
false does. — Lancet, 


ABTiFiciAi. niAHorms. 

At page 118 has been given a note on the origin of the 
diamond, by M. Goeppert ; and an account of a remarkable yellow 
diamond, exhibited to the Paris Academy, with its extraoidinaiy 
change of colour, explained by JVI. Gallardo Bastant Next is 
a brief abstract of M. Chancourtois’ memoir on the production 
of diamonds in nature, Tv^th a suggestion for chemists and elec- 
tricians to produce diamonds by artificial means, of which the 
following process appears to be a realisation. Such is the pro- 
cess which has been tried and reported on to the Paris Academy 
of Sciences, in which sulphide or sulphuret of carbon has baen 
used, but without additional carbon. Lionnet,** says 

Galignan% “has commimicated to the Academy a process of 
his for obtaining pure carbon (diamond) in a crystallised state. 
His plan consists in taking a long and thin gold or platinum- 
leaf, rolling upon it a thin piece of tinfoil, and putting it into a 
bath of sulphuret of carbon. The liquid is decomposed under 
the influence of the weak electric current thus excited ; the sul- 
phur combines with the tin; and the carbon is deposited in 
crystals at the bottom of the vessel. The author thinks diamond 
must be produced by nature in a similar way.” According to 
this repo^ artificial diamonds have actually been got by means 
of galvanic and chemical action from sulphide of carbon. 


NEW SUBSTITUTE FOR COIXODION. 

M. Pbbsoz, Fils, has recently discovered a method for obtain- 
ing a material possessing the same characteristic qualities as 
co&odion. La Lumibre says : “ This new substance is produced 
by dissolving silk in a siutable solvent, and then separating the 
latter by means of dialysis. If the film be of a certain degree of 
thickness it assumes on dyeing a golden tint, but this would no 
doubt be scarcely perceptible in a thin film, such as would be 
used in photography. The solvent chosen by M. Persoz is 
chloride of zinc, which, when kept at a warm temperature, 
readily dissolves the silk, but, if the solvent be not formed, the 
ulk tues a much longer time to dissolve. Before employing the 
chloride of zinc it is heated with a small quantity of oi^e of 
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sine, la order to neiutraliee any excess of acid in the chloride, and 
then filtered through a piece o£ fine cambric to remove ^e super- 
abundant oxide. To separate the chloride of zinc from the solu- 
tion of silk, M. Persoz has recourse to Professor Graham’s 
method of dialysis. The apparatus for dialysis, which is a kind 
of sieve, is made by means of a broad strip of gutta-percha, bent 
round and cemented in the form of a cylinder, at one end of 
which is fixed a disc of parchment to form the liottom. The ap- 
paratus is floated upon a vessel of water, and the silk solution, 
previously diluted with water to the consistency of collodion, is 
poured into it. The chloride of zinc percolates through the 
moistened disc of parchment, and mixes wi^h the water in which 
the apparatus is floating. In a few days the whole of the 
chloride of zinc will be found to have become separated from the 
silk solution; but the presence of a slight quantity of the chloride 
in the material is of no groat consequence, as it merely gives 
rise to the formation, in the sensitive ^m, of a minute quantity 
of chloride of silver. Although M. Persoz does not mention the 
fact, there is no doubt that a dry film of this substance would 
be quite insoluble in water. Its employment is very simple. It 
is fl!rat iodised by mixing with it an aqueous solution of iodide, 
and then dried and sensitised. Ilie exposure and development 
are conducted in the ordinary manner.” — Mechanic^ Magazint. 


RBSFAHCHBS IN PHOTOOBAPHT. 

Harmonious and ArUstic Photographs. — Mr. A. Claudet, in a 
commimication to the British Association, says, “Perfection in 
the portrait would be attained, were it possible to do so, first by 
taking the image of the nose, then, after having altered the focus, 
the image of the eyes, and finally, after again altering the focus, 
the imago of the e<ir; then, from those various image*;-, forming 
a collective portrait. Such an idea may apptar impracticable, 
possibly even absurd, and it is sure, on first thought, to be rejected 
and condemned.” Yet the author seriously proposes its adoption 
as one of the greatest improvements which will have boon intro- 
duced in photography since its discovery. 

White Tablets . — In a paper read before the Philadelphia Photo- 
graphic Society by Mr. Wenderoth, he gives the following as the 
me^od by which he prepares White Tablets for photographs. 
He coats the plate — a ferrotype or a glass plate — with a solution 
of albumen one ounce, water five ounces. He then adds to plain 
collodion so much fine precipitated chalk as will make a covering 
thick enough to prevent the plate from being seen t.hrough it. It 
should be poured on in the same manner as ordinary collodion, 
and care taken to prevent lines from being formed. Before coating, 
the collodion should be well shaken up, and then allowed to sub- 
side for a minute or two, te allow the heavy particles to fisll to 
the bottom. When quite dry, coat with twelve parts of albumen 
and eight parts of water, adding two grains of clboride of am- 
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moniiu^ to each ounce of tbe solution. Sensitise for one minute 
in a seyenty-grain aiumonia-nitTate of silver bath; then fame, 
print, and tone in the usual manner. 

Nitrate of Silver, which is so extensively used in photography, 
is 1^ no means sold in the shops in a pure state, and photo- 
graphers who wish to procure superior copies should therefore 
purify it. The following is Mr. Maxwell Lyt-e’s process for the 
purpose : — The trade article is first partially purified by crystal- 
lisation ; it is then redissolved to saturation in boiling water, and 
1 per cent, of nitric acid is added. The liquid is constantly 
stirred while cooling. A crystalline powder is gradually de- 
posited, which is collected on a filter, and washed with water 
acidulated with 10 per cent, of nitric acid. The salt thus ob- 
tained is chemically pure. 

Fixing . — A great novelty is expected from Italy, and consists 
in a method of ISxing photographic prints with chloride of sodium. 
The Chmical Newe states that it is the invention of Signor 
Koncalli, who takes his prints from the frame, and places them 
in a 6 per cent, solution of chloride of sodium, leaves them there 
some time in the cold, and then gradually heats the bath, finally 
boiling for about ten minutes ; after which the print is completely 
fixed! 

Photographif and Painting. — ^Messrs. Groom and Lucas,' of 
Wigmore-street, have published a set of photographs taken from 
well-known pictures by mudom painters, which evidence the high 
state of perfect ion to which the photographic, art h jis attained. Of 
course, many attempts to reproduce paintings by th6 aid of 
photography have boon imwle previously ; but in general the result 
has been un^iatlsfactory, the copies presenting merely flat colourless 
designs. Messrs. Groom and Lucas have succeeded in avoiding 
this disappointing effect by some variations of the processes 
usually employed. Thus, instead of attempting to ropy a picture 
on the open air, with the light falling upon it from all directions, 
they have placed the picture as nearly as possible in a similar 
light to that in which it was painted; and by that means the 
differing thicknesses of paint, which in the picture contribute 
greatly to the effect of the whole, are reproduced in the copy in 
light and shade. 

Thr Magic Photographs are produced from prints on albumenised 
paper obtained in the usual way, and then treated with a solution 
of bichloride of mercury, or “ corrosive sublimate.” The prints 
on being removed from tlie negative, is first carefully washed in 
a dark room, to remo‘ e all I ho free nitrate of silver, &c., and is 
then immersed, also in a dark room, in a bath consisting of eight 
ports of a saturated solution of bichloride of mercury, and one 
part of hydrochloric acid. This bath “bleaches” the print,— 
not, however, by d^troying the image, but by con%'erting the 
substance of which its dark parts are formed into a colourless 
double salt of silver and mercury. As soon as this ^bleaching 
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piroceBS is complste, the paper npon which is the now inTurihle- 
print is thoroughly wash^, and is then dried in the dark, when 
It is ready to be packed for sale. As its surface is still slightly 
sensitive, it is packed between folds of orange-coloured paper, to 
preserve it from the action of light. With it is sold a piece of 
white blotting-paper which has been dipped in a solution of 
hvposulphite of s<^a and then dried. On placing this piece of 
blotting-paper on the surface of the piece of albumenised paper 
on which is the invisible picture, and dipping the two together 
into water, the hyposulphite of soda in the blotting-paper in- 
stantly acts upon the whitened picture, rendering it of a sepia 
tint, and so causing it to reappear in all its original detail. 

N(W Lights. — Wilde’s IVlagneto-electric Light is used by Mr. 
Woodbury, at Manchester, for the production of the gelatine 
reliefs used in his photo-printing process ; and he iinds, it is 
said, that he can get much sharper reliefs by means of the 
magneto-electric light than by means of sunlight. Moreover, 
the former has, of course, the great advantage over the latter of 
being et^ually available in all weathers, at all seasons, and at all 
hours of the day or night. Messrs. Saxon and Co. silso use it, 
for the production of “ enlargements*’ for “ the trade,” and we 
are. told that “the {)ossession of a permanent light, night and 
day, enables them to guai'antee the retxim of negative and print 
within twenty-four hours.” 

Mr. G. Wharton Simpson, the editor of the Photographic News, 
has published an account of an experiment, the main value of 
which consists, not so much in its having resulted in the suc- 
cessful photographic reproduction of colour as in its showing 
tliat a layer of the violet sub-chlorido of silver, upon none but 
surfaces at least chiefly composed of which subsUinco has it 
hitherto proved possible to obtain chromo-photographs, can be 
obtained by simply exposing a layer of ordinary chloride of 
silver to diffused daylight for a short time. The process by 
which MM. liecquerel and Niepce do 8aint Victor have obtained 
the films of violet sub-chloride, by moans of which they .have 
from time to time obtained such exquisite pliotogruphs in na- 
tural colours, is a complicated and troublesome one, and also 
very costly. 

A new light, proposed as a substitute for the magnesium light, 
is thus describe*. — Nitrate of potash in powder, and well dried, 
24 gms. ; fiour of sulphur, 7 ditto ; red sulphuret of arsenic, 

7 ditto. These three in^edients, being well ground together, 
the mixture, on being ignited, will yield a most powerful photo- 
genic light ; but 200 grammes of the compoimd are necessary to 
make the light last half a minute. The cost of the mixture 
is not more than 80 centimes per kilo., which would last two 
minutes and a half, while light from magnesium wire costs about 
la. per minute. 

A new light is recommended by M. Sayers, derived &om a 
compound consisting of twenty-four parts of dried nitrate of 
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. potash, 8ev«B of flowers of sulphiir, and seven of snlphnrate of 
•rsenic. This light is said to possess great photographic power. 

(rsomsMc Plam , — ^The optician, Chevalier, of Paris, has ar- 
ranged an apparatus for taking Geometric Plans by Photography. 
The instminent is provided with a meridional telescope, and a 
icompass in order to set it to any given point ; a circular coUo- 
dlonised glass is placed horizontally at toe bottom of a camera 
obscora, formed of copper, and moved by clcwkwork, so as to 
desi^ibe within a given time the entire circle of which the station 
chosen is the centre; and the various objects, as they are received 
,in turn by the lens, are photograph^ on the circular plate 
through an extremely narrow slit in the side of the copper box. 
The operation is to be repeated at three stations, in order to 
avoid error, and the result is said to l)e highly satisfactory. The 
three circular plates are then used to lay down on paper all the 
points of the plan described. The same instrument working 
vertically, instead of horizontally, serves also for levelling. — 
Society of ArU Journal. 

Natural Cofoura. — M. Poitevin has reported to the Paris 
Academy of Sciences some facts of great importance in the pro- 
duction of Natural Colours in photographs on paper. The reac- 
tion consists in causing light to act on the chloride of silver 
violet deposited on paper in the presence of an oxygenated salt, 
whereby colours are produced resembling those obtained on 
plates. M. Edmond Becquerel, while remjirking on this process, 
with a certain degree of hesitation as to its complete success, ex- 
pressed his conviction of its tendency to increase our knowledge 
of the reproduction of colours by the agency of chemical action 
and light. 

Positive Tamper. — ^Mr. M. A. Taylor, instead of albumenising or 
salting by means of the usual preparations, coats his new paper 
with a solution of white lac in water impregnated with borax. 
Thus prepared, the sheet is sensitised and printed in exactly the 
same way as common albumonised paper. The photograph ob- 
tained is reddish, and would assume a disagreeable chocolate 
colour if it wei-e merely fixed with hyposulphite of soda ; but this 
drawback may be avoided by toning in a gold bath. If the print 
be first dipped into a bath of sulphocyanide of ammonium, and 
then definitively fixed in a bath of hyposulphite of soda, it will 
first become yellow in the former substance, and then change to 
bistre in the latter. The lac may also l)o dissolved in a watery 
solution of phosphate of soda. The paper, thus prepared and 
sensitised in the usual way, prints exceedingly well : its colour is 

‘ black or sepia, and does not change materially when fixed with 
hpKMsnlphite. If the whit© lac li dissolved in a mixture of 
phosphate and borate of soda, the paper coated with it will 
assume very agreeable tints varying betweemred and black ; and 
these tints may be graduated at pleasure by varying the propor- 
riona of the two sadts. The pa^r prepare with phosptote of 
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Boda is best adapted for hard and powerful prints; that with 
borate, on the contrary, should be preferred for delicate and light 
photo^aphs. If the sheets prepaid as stated be sensitised 'mth 
nitrate, £ben dried, and afterwards once more dipped into the 
white lac solution, their sensitiveness will not only not be 
diminished, hut materially increased. 

Permanent Pluttcprapha. — M. Ponahert, of Paris, has found that 
bv coating glass with ordinary positive collodion at leant a ymr 
immersing for three minutes in a sensitising bath containiLg 
seven grammes of nitrate of silver and eight grammes of pure 
nitric acid to each hundred grammes of water, exposing in the 
camera for fifty seconds, developing with the ordinary solution of 
protosulphato diluted with two thii^s of its volume of water and 
one-fifth of its volume of pyroligneous aidd, fixing with a dilute 
solution of hyposulphite, toning with very dilute sulphide of 
ammonium, and finally well washing, photographic pictures are 
obtained which are almost absolutely unalterable. So completely 
do they resist the action of all reagents, tliat it is not possible to 
use the same glass twice. 

Varnishing . — In VamishingPhotograpbs, M. Bussi first brushes 
the prints over with a solution of gum arabic, and when this 
is dj 7 , applies a coating of collodion. The following are the pro- 
portions recommended:—!. Clear transparent gum arabic, *26 
grammes ; distilled water, 100 cub. cents. ; dissolve and strain. 
2. Gun cotton, 3 grammes ; alcohol, 60 grammes ; ether, 60 
grammes. By this double varnish, the inventor ensures the pre- 
servation of the proofs. 

Photozincography . — Colonel Sir H. James states that a deed 
could be copied by this jcocos.s at a third or a fourth of the 
expense of copying by hand, ai-d of course there would bo no poe- 
sibilit}" of en’or in copying. Several copies could be obtained at 
a very much lower rate than one copy, and it is obiious that 
greater security could be obtained by making several copies and 
depositing them in clifierent pla(* 08 . Copies of documents may 
thus be obtained without risk to the original ; there is no fire, no 
artificial light, and no risk of spilling a bottle of ink over the 
original. The original would also be loss handled. 

Lunar Photographs. — Mr. lie IjSl Rue, President of the 
nomical Society, states that the I^unar Committee of the Britisli 
Association have resolved to make use of photographs to prepare 
an accurate outline map of the Moon. Solutions of these photo- 
graphs are to be distributed among obsorvors, who will occupy 
themselves with filling in the details of the several parts of tJie 
lunar surface. A series of zones being agreed on, each observer 
will have a zone assigned him, at wliich he will be expected to 
work whenever it may bo visible. 

Submarine Photography. — Mr. Bazin illuminates the bottom^ of 
the sea by means of electric light, for the purpose of discovering 
the position of sunken vessids, See. His photographic studio 
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conristB of a strong sheet-iron box, braced trwsrersely, and ad- 
mitting the light through lens-sha}^ water-tight windows ; and 
he can remain in it without inconvenience for about ten minutes. 
He has, it is said, produced sharp and well-defined photographs, 
suited to render easy the recovery of objects sunk to considerable 
depths, and has already worked at depths approaching to 300 ft. 

Pictures by Pressure. — Mr. Carey has produced latent Photo- 
graphic Pictures by simple Pressure. A plate is prepared and 
seneitised in the usual way ; and then, a sheet of paper having 
been written upon with a style, so that the letters stand somewhat 
in relief, the paper is pressed on the sensitised plate. On apply- 
ing the ordinary iron developer to the plate, a copy of the words 
is obtained. This operation is conducted throughout in the dark. 
Here, then, is a mechani(uil cause as powerful as light in pro- 
ducing a latent image on a plate. 


PARLOUR MAQIO SCIENTIFIC TOTS. 

The Stereoscopic Company have issued the following novelties, 
which are not only amusing toys, but in the hands of the “larger 
growth ” may serve to exemplify important phenomena. 

The Art-Gomhination Portraits are executed by taking an or- 
dinary carte-d^-visite portrait; extending the paper, say to five 
inches by four, by printing it laiger, and then filling in a back- 
ground to the taste of the sitter in oils, or a sketch of some favourite 
spot in the country, your house or grounds, thus making tho pic- 
ture an interesting memento. By this new method, also, can be 
taken all the members of a family who have their cartes already 
taken ; and they can be grouped in one large picture, so as to ap- 
pear as if all pliotographed at once, and coloured. Thus family pic- 
tures can bo made up, and every likeness strictly preserved, so as 
to combine the truthfulness of photography with the grace of art. 

The Eidotrope, originated from a suggestion of Professor 
Wheatstone, and is a valuable acce‘»8ory to the Magic Lantern. It 
consists of two perforated metal discs, about four inches diameter, 
fixed on an axle ; and, by a simple revolution, producing geometri- 
cal figures of exquisite beauty and delicate gradations of tone, 
when the discs are slowly revolved. While those changes are in 
progress, one perforation only, on the upper plate, will be found 
perfectly coincident with another on the lower ; while all the rest 
are irregular, and form difforent combinations. When, however, 
for the Magic Ijantern the ^ discs are put into more rapid motion, 
instead of producing geometrical figures, flashing rays of light 
appear and are projected on the screen with extraordinary results. 
By employing variously-coloured discs of glass or other material 
in connection with the Eid<jtrope, fine effects of colour may be 
obtained. It can be worked in the hand, and its effects displayed 
by light from a window, lamp, or fire, or by reflection from a co- 
loured card. 

InstmtaneouB Vegetation is produced by folding a sheet of prc- 
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pared paper backwards and forwards in the form of an eictended 
clothes-horse, when it will stand firmly. Then apply a lighted 
ludfer-match along the entire upper edge, when the vegetation will 
issue forth in variegated tints and mysterious effects. 

The Parlour Bteam-erngim consists of a glass spirit-lamp, 
which, being trimmed and lighted, forms the furnace ; another 
glass globe is the boiler, whh'h is to be hold by its projecting 
arm for a few seconds, in or over the flame of the spirit-lamp, 
the bottom part downwards, at the same time keeping it in 
motion, to prevent imequal expansion. When it is thoroughly 
warmed, plunge the tiji of the steam-pifey for a moment or two, 
into a saucer of cold water or aqueous perfume, when, a vacuum 
being caused by the heat previously applied, the cold water or 
perfume violently rushes in, through the snuill opening or tip, 
into the projecting arm. When the glass boiler is hdf filled, 
withdraw it, and the loss by evaporation can be supplied by re- 
peating the operation. Hold the glass boiler by the spiral wire 
(which should be previously strjiigh toned) over the spirit-furnace ; 
the water or perfume will boil and become partly converted into 
steam, which, issuing in a feathery jet witli great force from the 
small opening at the end of the tube, sets the engine in motion 
with such rapidity that, revolving on a swivel attached to the 
spiral chain, the projecting arm becomes invisible; or partly fill 
the boiler with spirit tmd suspend it as usual, then place a light 
on each side of it. When it begins to slowly revolve, the vapour 
from the warmed spirit, issuing from the jet, will ignite, and in 
its revolution the boiler will present the appearance of a solid 
body surrounded by a lurid belt, which bears a striking resem- 
blance to “ Saturn’s Ring.’* The introduction of a few drops of 
a solution of copper will give Saturn’s bolt a beautiful celestial 
hue. The Parlour Steam-engine is patented. 

NKW MINBBAL. 

At a meeting of the l^aris Academy of Sciences, was read 
M. Wdhler^s descript ion of Laurite, a new mineral, discovered in 
Borneo, mixed with the ore of platinum. It is a sesquisulphuret 
of ruthenium combined with sulphurot of osmium, and is said to 
be the first natural suJphuret that has been found with metals of 
the platinum group. Laurite oexjurs in the form of small glo- 
bules, not larger than half a millimkro, the most of them having 
brilliant &cet8, and being true crystals, veiy hard and very 
brittle. 
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ON TIIOLOOr. 

Prof. Httzlbt has given to the British Associatipn a brief ab- 
stract discourse upon the general subject of Biology. He wished 
to consider for a short time the object of the science indicated by 
the new term biology, and the scope of those persons who pur- 
sue it, and subsequently the position which had been given to its 
various branches in this section of the Association. Suppose 
him to be provided with two properties, an egg and a bean, he 
would draw the attention of his listeners to their contents. 
Neither of them contains anything but an incomplete rudimen- 
tary foreshadowing what they will produce. Imagine the egg 
incubated, or the seed placed in the ground. After a time, a 
being full of life and activity, and possessing even mental powers, 
will come from the egg ; the chick will eventually become a fowL 
So, too, the bean will become a beanstalk. In the whole set of 
changes undergone there is a definite order and succession of forms, 
to which the name Development is applied. 

In studying each stage of this development, we only study a 
series of distinct It is only form which is studied, as a 
rule, in development. The inquirer does not ask how or why 
these changes take place, but simply wliat they may be. When 
our chick or bean har arrived at maturity we have not a homo- 
geneous mass. There are muscles and bones in t ho one, and fibres 
and tissues in the other. The study of the form of the internal 
parts is called Anatomy, and it is anatomy, whether on a small 
or on a large scale. The size does not affect the nature of the 
study ; it is anatomy, whether we deal with parts one inch or one- 
thousandth of an inch in diameter. He would lay particular 
stress on this, because some persons had a confused notion on the 
matter ; microscopic anatomy, or Histology, is assuredly anatomy. 
In all this we deal with/<7r»i. So, in considering the relation of 
being to being, we observe that the /orw of an oak is more like 
that of a beanstalk than it is like a man’s ; again, a man is more 
like a monkey than ho is like a crocodile. This study is that of 
Taxonomy, Classification, Systematic Zoology, and Botany. 
Form has still another study, that of Distribution, not only in 
space, but in time. The life on our earth is not a thing of 
yesterday, but goes back so far into past ages that the record 
breaks off ere we find its first commencement. Palseontology is 
the biology of thepast, and a fossil animal differs only in this 
regard from a stufiw one, that it has been dead ages instead of 
days. We have, then. Development, Anatomy, Glassification, 
and Distribution, all lelatiDg to form, consUtuting Morflhblogy ; 
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its methodB are Observation, Classificationf and Begistration. 
Thb fskcts concerning form are questions of force : every form is 
force visible ; a form at rest is a balance of forces ; a form under- 
going change is the predominance of one over others. How has 
form come about? how does it commence? how does it end? 
The question why belongs to Physiology in its broader sense. 
In a narrow sense it has been used only in regard to the proper- 
ties of individuals, as we say the Physiology of Man. But there 
is another physiology, dealing with the causes of life, the founda- 
tions of which as a science have been laid by Mr. Darwin, whose 
name will go down to posterity as that of the first man to orga- 
nise this study. Sucli is a view of tlie relations of tlie various 
branches of biological science. Two things are whipped up in 
it: Perm and Cause. The study of physiology requires great 
preparation; over the door of the physiological department 
might well be written, “ Let no one enter here who is not a 
chemist and physicist.” 


OBIGTN OF LTFB. 

Fbofbssoh James D. Dana, in reference to the question of 
spontaneous generation, disciisst^ by Pasteur, Pouchet, Child, 
Clark, and others, gives a “ Word on the Origin of Life ” in the 
American Journal of Science. He dwells on the important fact 
that, without some pre-existing plant or animal to afford the 
hay, flour, or muscle, &c., there could have come none of the ani- 
mals or plants bred by tlie alleged spontaneous goneiution. The 
organic matter is, in one sense, dead; but still it originated 
through life. When the decomposition of the material begins, 
and the forces are thus disturbed, then the moving things, claimed 
to bo due to spontaneous generation, make their ap])earance. 
From the highest order of compounds in the animal or vegetable 
kingdoms comes the lowest in the vegetable kingdom — a cellular 
plant. He appends some observations by iVofessor W. H. 
Brewer, of California, showing that plants of a low grade may 
thrive in waters very near if not at tlie Ixiiling point., and even 
when very acid or saline. Professor Brewer also refers to the 
occurrence of the larv’ae of flies in Mono Lake, which is intensely 
saline. In a nolo he quotes statements by Lindloy, Balfour, 
Berkley, and others, testifying to the germ imil ion of the seeds of 
the raspberry, grape, and other plants, after having been exposed 
iG a boiling temperature . — Illustrated London News. 

NUTBITION. 

M. Lacazb-Ddthiebs, in a paper on the circulation of the 
lower animals, read to the Paris Academy of faiences, spe- 
cially refers to the violent contractions and the fluid emitted by 
snails and other molluscse when irritated : and, after profound 
study of the nervous and circulatory system, records his convic- 
tion that the conditions in which HutriUon is accomplished in 



YBAE-BOOX OF FACTS. 


■OopliyteB, molluBQ^ and other of the lower animals, difibrs 
most profoundly from those which correspond to the same 
function in the higher orders, since the blood of the former is 
▼ery different &om that of the yertebiata, and has also direct 
relations with the exterior world. 

ANTHROPOLOGY. 

At the late meeting of Uie British Association, Section D 
(Biology), three divisions were made — viz., the Section of Biology 
proper and the Departments of Physiology and Anthropology. 
The latter science had to struggle for recognition at the Birming- 
ham meeting in 1865, but at Nottingham full recognition h^ 
been made of its claims, and a special apartment allotted to it 
in the People’s CoUege. The President (Mr. Wallace) congratu- 
lated the audience on the inauguration of a sub-section, in which 
all students of man, by whatever name they might call them- 
selves, could meet harmoniously to state their views and opinions, 
with the sole object of eliminating truth. Anthropology the 
President defined as the science which contemplates man under 
all his varied aspects — as an animal and as a moral and intel- 
lectual being, in his relations to lower organisms, to his fellow- 
man, and to the universe. The anthropologist sought to collect 
together and systematise the facts and the laws which had been 
brought to light by all those branches of study which, directly 
or indirectly, had man for their object. They would then be in 
a condition to determine the special linos of investigation most 
needed to complete our knowledge of man ; and might hope ul- 
timately to arrive at some definite conclusions on the great 
problems which interested all — the origin, the nature, and the 
destiny of the human race. 

HERMAPHRODTTIS1IC. 

M. Baluiani’s notes on the development of the aphides contain 
many remarkable details, tending to prove that Hermaphroditism 
is the normal condition of those creatures throughout the viva- 
paious period of their existeucu. 

naturai. sklection applied to anthropology. 

At the meeting of the British Association, Mr. E. Taylor has 
discussed some phenomena of the higher civilization, traceable 
to a rudimentary origin among savage tribes, a paper in which 
the Section manifested considerable interest. The principal 
essay, however, giving rise to a conversation, was that contributed 
by Dr. James Hunt on the principle of Natural Selection applied 
to Anthropology, in reply to views propounded by some of Mr. 
Darwin’s disciples. Dr. Hunt pointed out the inaccuracies in 
the arguments used by Professor Huxley and Mr. Wallace, who 
had exaggerated the teaching of Mr. Darwin, as regards the ap- 
plication of the law of ** natural selection ” to the origin of man. 
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He showed that it was an illo^cal DaTwinism which led to the 
inference of the original unity of tlie human spocies ; and that 
Carl Vogt and the more philosophian transTnutationists con- 
sidered ^e polygamist hypothesis the more probable. He com- 
mented on the great amount of imagination which the Darwinian 
hypothesis rec^uirod, and hoped that in a more accurate scientific 
age more precise doctrines would be elicited. 

THBOBT OP MODIPICATION. 

Mb. R. WaiiLA-cb has read to the British Association a paper 
“ On Reversed Sexual Characters in a Butterfly, and their Inter- 
pretation on the Theory of Modifications and Adaptive Mimicry 
(illustrated by specimens).” In Ibis paper the author, who is an 
independent originator of the theory advanced by Darwin, gave 
the result of some of his own and Mr. Bates’s observations on 
the origin of species in Lepidoptora. The Ilelicouidm, a group 
of butterflies with a powerful odour, such as to cause birds to 
avoid eating them, were simulate<l by the females of another 
group, which had no smell, and might otherwise fall ready 
victims to birds. By their groat resemblance to Uie obnoxious 
butterflies, the scentless females wore enabled to escape pursuit, 
and deposit their eggs. In different regions there were different 
species, thus imitating and being imitated. Mr. Wallace con- 
ceived that this c»ise was a crucial lost of the truth of the Dar- 
winian doctrine. The females least like the Ileliconidse hod 
always been more subject to dest, ruction ; and consequently, by 
this process of natural selection, the present state of very close 
resemblance had resulted. 

Prof. Huxley aiutioned Mr. Wallace against considering this 
as a decisive case. It was explained quite as completely by the 
teleological doctrine of the late Dr. Paley. Mr. Herbert Spencer 
thought he could show that the case described by Mr. Wallace 
could not be satisfactorily explained by Dr. Paloy’s teaching. He 
understood Mr. Wallace that the imilat-ion was Tint oom'phie^ and 
varied in different individuals. This incompleteness was not to 
be explained were wo to assume tlmt the one butterfly was made 
in imitation of the . other by the Creator ; but it was readily 
accounted for by the law of evolution. 

MICROSCOPICAL, BESBABCHES. 

In the Quarterly Journal of Mwroncojriral Scwncp^ Mr. James 
Smith describes a new method of preparing cells for mounting 
dry objects ; Mr. Richard Beck gives details of an improved 
growing-cell, and shows how the object-glass may be maide Its 
own condenser by means of a new kind of illumination for opaque 
o1::>]ects ; Dr. Maddox describes his new brass slide clip as useM, 
and easily made ; and Captain J. Mitchell explains how the true 
reading of measurements with the cobweb micrometer may 
obtained — a subject of much importance when the instrument is 
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applied to Budi delicate investigationB as “ the diameter of blood 
oorpasdeB when a man’s life is in the balance.” 

HUMAN CBANIA. 

Pbofbbsob Huxi;ht has read to the British Aesociation a 
yaluable paper, entitled “ Kemarks on Two Extreme Forms of 
Human Crania,” the object of which was to show that s^ostosis 
could not be relied upon as the cause of abnormal developments 
ef crania. One of tlie skulls exhibited, that of a Tartar, was an 
instance of extreme brachycephaly with ossification of the sagittal 
suture. The other, that of a New Zealander (?), was an exax^e 
of extreme dolicocephaJy not associated with synostosis. The 
Professor wished to impress on the audience — first, that the 
period at which synostosis look place cannot be positively ascer^ 
tainod, and that early synostosis may occur without pi^ucing 
alteration in shape ; secondly, that extreme alteration may occur 
without synostosis. The importance of making a section tSirough 
crania before expressing an opinion upon them was also pointed 
out and illustra^. The angle of the basi-cranial axis may be 
the same, but the adjficent parts may be so arranged as to pro- 
duce very diflTerent outlines. 

Mr. William Turner said that he possessed two skulls posses- 
sing peculiarities similar to those exliibited ; one, a Bohemian, was 
very brachyccphalic, though the sagittal suture was ossified. 
This was dl the more remarkable, because the person was pro- 
bably not more than 21 years of age. The second, found in Lin- 
colnshire, very dolicoccpnalic with the sagittal suture still open. 
Mr. Sebastian Evens asked whether there were marks of ex- 
ternal compression in the case of the Tartar skull. Mr. Huxley 
was of opinion that there were not, though Dr. Barnard Davis 
and Dr. Carter Blake thought that there were. Dr. Barnard 
Davis was of opinion, that where synostosis occurred in early 
infaniy^ one-third of the skulls would l)e altered. 

Mr. James Hunt communicated to the department the results 
of observations made in ninety-eight ctises of modem Norwe- 
gians. The cranial measurements of the majority of the cases 
indicated that the form of the skull in the Norwegian is much 
more rounded than had hitherto been supposed. The average 
height of eight cases of mjiles was 6 ft. 8 in. The hair, in the 
maiority of cases, was light brown, the eyes light blue. The 
author contended that there was no such thing as a Norse type, 
the races inhabiting that country ditfering quite as much, if not 
more, than any now inhabiting this country. The author gave 
fiome details of his examimition of Swedes and Lapps, and con- 
cluded by suggesting the desirability of not conf^ing the in- 
habitants of Norway and Sweden. 
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POLYNBSIAN BACKS. 

H. Qttatrkfaob lias presented to the Paris Academy of 
Sciences a work of his on the Polynesian Paces, in which he en- 
deavours to prove the following propositions: — 1.' That the 
Pol^esians wore pot created in separate nations nor on the spot. 
2. That they are* not the remnants of a pre-existing people, 
partly destroyed by some convulsion. 3. That, whatever the 
origin of the islands in which they were found, they arrived there 
by voluntary migration or involuntary dispersion successively, 
and proceeding from west to east^ at least, as a general rule. 4. 
That they started from the Eastern Archipelsgo of Asia. 5. 
That in the latter the primitive race of those otl’shoote may be 
found perfectly recognisable by its physical characteristics, as 
well as by its language. 6. That the Polynesians first established 
themselves at Samoa and Tonga, and t hence passed into the 
other archipelagoes of the immense oc<^an before them. 7. That 
some of the islands on which they landed were enlindy deserted, 
and others contained a few inhabitants of different origin, more 
or less dark-skinned, who must have arrived there in the same 
way. This, our readers will perceive, is the weak point of the 
au^or’s theory. Whore did the latter aborigines come from? 

SUFPOSBD FOSSIL JAW. 

Dr. Carter Btakb has read to the British Association a paper 
on the supposed Human Jaw recently found near Dinant, in Bel- 
gium ; in which ho pointed out the deviations which it presented 
^m the ordinary human type, with it-s great resemblance to the 
jaws of Australians, and, to a cerbiin extent, of the apes. He 
detailed the geological circumstances under which the jaw was 
found in a deposit of stratified river-gravel, and assigned to it an 
antiquity coevjil with that of the elephant, rhinoceros, and hyaena 
bones found with it. An animated discussion took place, joined 
in by Mr. Wallac-e, Dr. Hunt, Dr. Barnard Davis, and others. 

man’s fast and present condition. 

A FAFBB has been read to the Victoria Institute, by Mr. Eed- 
die, the honoraiy secretary, on “ The Various Theories of Man’s 
Part and Present Condition.” He considered the theories now 
entertained as chiefly throe : — ^The religious theory of the creation 
of Adam, a perfect being, who fell ; the Darwinian theory, which 
derives mankind from apes ; and the Polygonous theory, which 
considers the primitive men to be low-caste savages of different 
colours, at first even without speech; and in that respect the 
Darwinian and Polygenous theories agree. Two chief objections 
were urged against Darwinism, that it has never even been at- 
tempted to explain how the first young mammal could be nourished 
if its pre^nitor was not a mammal ; nor how monkeys coydd pos- 
sibly train up the first human baby they produced, granting that 
they could p^uce it. 
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COLOT7B OF HAN^ 

Bb. Dayt has read to the British Association a paper ** On 
the Colour of Man.” The author first enumerated the various 
shades of complexion, and the position in which they were found, 
and then went into the subject of causation. The warmer the 
climate the less the difference in the venous and arterial blood. 
The Esquimaux were neither fair nor dark-brown, but inter- 
mediate. The long, continuous solar effect for one-half the year, 
associated them with the inhabitants of the tropics ; whilst their 
living underground the other half, assimilated them to inhabi- 
tants of the fairer countries. He showed that the circumstances 
of a colder climate favour fairness of the skin. With regard to 
the Chinese, he ventured the conjecture that their colour might 
be owing to the imperfect development of blood in the bile. The 
hereditary colour might pass, in course of time, into that distinc- 
tive of the climate. Of this he gave a variety of instances ; and 
invited discussion on a subject of no ordinaiy interest in regard 
to health and beauty. 


TOUNQ HIPPOPOTAMUS. 

A FINK young Hip{K)potamus, about eleven months old, and 
which was born in the Zoological Gardens at Amsterdam, has 
been exhibited at the Crystal Paljice. Hermann,” as his keeper 
calls him, is a most intt^resting and amusing beast, being about 
the size of a very largo pig, though, of course, much more mas- 
sively mtulo. Ho is much Jighfor in colour than tho full-grown 
animal ; tho sides of the hcuxl, eyelids, lower parts and fianks, 
being all of a pale pink tone, the back and up|w surface of a 
light greyish tint. Ilis tusks are just pi’otrudirig through the 
gums, and his molar teet h have appearerl soFue little time. He 
is fed on milk and oatmeal mixed together, his attendant being 
c»bliged to phwe his hand in his pet’s mouth during tho process. 
He is kept in (me of the side galleries of the tropical department, 
where a large tank of water is placed for him ; in this he dis- 
ports liimself witli great enjoyment, splashing and diving most 
energetically, and ocAMisionally uttering tho trumpet-like snort so 
pcxiiUiar to tho animal . — Land and Water, 

IVOBT. 

The number of elephant.8 that must be destroyed annually to 
meet the demand for Ivory is absolutely enormous. It is stated 
on good authority that the cutlery establishments of Sheffield 
alone consume annually the ivory which is supplied by slaying 
more than 20,000 elephants, and every country must also ^ve 
its supply. The other sources from which ivory is obtained, the 
walrus, the narwhal, &c., afford but an insignificant item in the 
supply, and as no other substance has been discovered or in- 
vented which can take its place, and as the demand is constantly 
increasing from year to year, it would seem that the race of ele- 
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phants may, before long, become extinct. The best ivory known 
IB that which comes from" Africa, for though it is not so white as 
that furnished by the Asiatic elephants, it preserves its colour 
best, is most transparent, freest from cracks, and revives the 
highest polish. This is owing to the fact that the African ivory 
contains about equal parts of animal and earthy matter, while in 
the Asiatic the proportion of earthy matter is greater. One 
groat source of the supply of ivory in Kussia and the northern 
countries of Europe is the tusks of extinct species of elephants 
and mammoths, which are ibimd in tlie banks of the rivers of 
Northern Siberia in a remarkable state of preservation. In veiy 
cold countries ivory of fossil elephants is preserved for ages. In 
our own country the fossil remains occasionally dug up are dry 
and brittle ; but boiling in a solution of gelatine will supply the 
want of the original albuminous matter. So, on the other hand, 
by dissolving a portion of the earthy matter, which is one of the 
principal ingredients, ivory retains its tenacity, but becomes ex- 
ceedingly flexible. It is thus prepared for making surgical in- 
stniments. What will supply the place of ivory when the race 
of elephants is destroyed we cannot tell, but ingenuity is already 
at work to furnish a substitute, and is stimulated by the offer of 
large rewards. A short time since a reward of ^6,000 was 
offered in this country by parties interested in the manufacture 
of billiard-l)alls for a substance possessing the same qualities in 
about the same proportions. Its elasticity adapts it te this pur- 
pose, but as ivory is affected by dampness and expands unequally 
according to the grain, it is found that the l)alls do not retain 
their perfect sphericity in all states of the atmosphere. For this 
reason, and on account of its increasing scarcity, some other sub- 
stance is in demand. Vegetable ivory, so-called, is used in 
making many articles, but it is of comparatively little value. 
There seems to l>e more hope that the requisite material will be 
obtained from some compound of India-mbber or gutta-percha 
than from any other source . — Ntw York Joumid of Commerce, 


POISON FOB BATS. 

A NOTE by M. Cloez has been road at a meeting of the Paris 
Academy of Sciences, relative to the effects of the vapours of the 
Rulphuret of carbon upon animals. The Museum of Natural 
History is infested with Eats, and all the known methods of 
destroying them have hitherto failed. M. Cloez, after several 
experiments, has proved that an atmosphere containing one 
twentieth of its volume of the vapour of sulphuret of carl^n is 
fatal to these animals. He arranged apparatus for the intro- 
duction of this vapour into the holes of the rats, and numerous 
corpses testified to its poisonous efficacy. 

THE LEMMING. 

M. Guton has communicated to the Paris Academy of Sciences 
some additional particulars respecting the Lemming which he 
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bron^t over from Norway, and which, after about a jear’a ^i- 
dence in France, was accidentally killed by being trodden upon, 
its death being due to its invincible opposition to captivity. Its 
struggles for freedom continued day and nighty and it gnawed the 
hardest wood and twisted and scratched iron, and when at large 
it endeavoured to bury itself alive rather than be taken. When 
at bay, it would sit upon its hind-quarters, and hiss, and bark, 
and spit forth saliva of a rather poisonous nature. M. Guyon 
at length provided a nest for his proUg^, being a cage filled with 
moss, from which it came forth at night, and into which it retired 
at the approach of day. It manifested groat shyness in feeding, 
yet learnt to mske signs to attract notice when in need of a 
supply. It partook of ordinary human food — such as bread, nuts, 
figs, sugar, cheese, &c. M. Guyon proved, contrary to the 
general opinion, that the lemming is susceptible of a certain 
amount of sociability; it would stop in its movements when it 
heard the imitation of its peculiar cry ; but yet seemed never to 
put off wholly its habitual mistrust of man. Martins and other 
travellers consider the mountains which separate Sweden from 
Norway to be the home of the lemming; but M. Guyon is in- 
clined to give it a larger extension, comprising the summits of 
the principal mountains of Scandinavia : and lie refers to various 
positions whore remains of this animal have been discovered. 


THE MOLE. 

In regard to the agricultural utility of the Mole, M. Weber, of 
Zurich, reports that he has carefully examined the stomachs of 
fifteen moles, taken in different places, and has not found in them 
any vestige of plants, or roots of plants, but only remains of worms. 
If vegetables had bten eaten, part would have remained, as they 
are more difficult to digest than animal substanees. M. Webor 
also inclosed some moles in a 1k)x filled witli earth, pirtially covered 
with fresh turf, together with a 1 h)x of worms. He states that 
in nine days two moles h<ui oaten 341 white worms, 193 earth-' 
worms, 25 cjiterpillars, and also a mouse, skin and bone, which 
had l>oon put into the box silive. When he gave them raw meat 
mixed with vegetables, they ate the former only, and when th^ 
were left with nothing but vegetables, they died of hunger. It 
has been calculated that two moles destroy 20,000 white worms 
in a year. 


EXTINCT BIRDS OF THE MASCARFNE ISLANDS. 

Professor Newton has road to the British Association his 
Keport on the Kxtinct Birds of the Mascarene Islands. tSiq 
C ommittee appointed by the British Association at Birmingham, 
September, 1866, for the purpose of assisting Mr. E. Newton in 
his researches for the remains of the extinct I)idine Birds of 
the Mascarene Islands, have the honour to report as follows 
Almost immediately after the appointment of die Committee, 
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iirt«lligexiee wasTeoeived in England of tlieTe^ important diaeovOT 
by Mr. G. Clark, of Hahebou:^, in MauritiiiB, of a laige deposit 
of bonea' of the true Dodo (IHdua ineptust L.} in a nuunsh Imown 
as the ** Mareanx So^a,” an account of which that gentleman 
has publiBhed in the magazine for April, 1866. Several fine 
series of these bones having been sent to England : some were 
purchased by the Trustees of the British Museum, and formed 
the subject of a niemoir ** On the Osteology of the Dodo,” road 
by Prof. Owen to the Zoological Society, 9th January, 1866 ; 
some other fine series of these bones were exhibited. Several 
smaller series of bones have likewise been variously distri- 
buted by nale or gift, both in England and the Continent, so 
that numerous museums and collections have already reaped 
the benefit of Mr. Clark’s valuable discovery; the importance 
of which may be better appreciated, when it is remembered 
that previously the only remains of the dodo known to natu- 
ralists were the head and foot at Oxford, the skull at Copen- 
hagen, the portion of an upper mandible at Prague, and the foot 
in the British Museum. Now, it is believed that almost every 
bone of the bird’s skeleton has been recovered with the excep- 
tion — ^though that is an important exception — of the extremity 
of the wing. The attention of Mr. E. Newton has been es- 
pecially called to this deficiency, which seems likely to be sup- 
plied by a thorough and systematic examination of the “Mareanx 
Songes,” or at least of the part of it which had been most pro- 
lific in dodos’ bones. 


THB DODO. 

Pbofessou Owen has read to the Zoological Society a paper oif 
the Dodo referred to in the above abstract. The dodo, he said, 
was one of the curiosities of Natural History, on account of its 
wtire extinction and the paucity of its remains. Till a very short 
time ago, nothing but a very few fragments of its bones, and those 
scatte^ over several museums, were known to exist. In 1863, 
however, Mr. Owen, having been introduced, by Miss Buidett 
Coutts, to the Bishop of Mauritius, endeavoured to interest the 
right Bov. Prelate in a search for further relics of the dodo in 
his diocese ; and in November last ho received from his Lordship 
a letter, accompanying a collection which had been discovered 
Mr. George Clark, master of the Government school in the 
island, and an ardent naturalist. These comprised no fewer than 
a hundred bones and fragments of bones, which had apparently 
belonged to four or five individuals, somewhat difieringfrom each 
o^er in size. The dodo was undoubtedly a pigeon, but it was 
l^htless, and its structure was modified in conformity with this 
drcumstance. It was somewhat larger than a turkey-cock, and 
Hr. Clark’s discoveries completely authenticate the well-known 
portrait of it in the British Museum. It was addicted in some 
measiire to animal food, and it was doubtless this fact that 





TBA&4B0OE 0» Ifik^" j% 


f flei^ le0s palatable to the Batch Mttlexs of , the aia^ieaatjk 

am aef^teenth centaries than thi^:f<mM«^^that of its 
^omgmwB, A writer, quoted by Sir XhA^AjfWne, reportatl^ 
he aaw a spoken exhibit^ in a‘ ^ ^ Mds, .:^t 

its keeper pointed out to him a of whim 

were as large as nutmegs, an^;. ' ,^^ukid; theVbreature ate. 

It may bo fttrther observed, dhection,” that^e extrc^ 

amidmess of the dodo’s brain nd^^^titled it to its mft.iTignfrtli<yH 
epithet of “ Inept” 


OF AMERICA. AED EUROPE. 

^ jj ?. .SAriliD, in his mper on the distribution and migra- 
tionsSM^g^ AsD^can bii^, in the American Journal of Science, 
arriyes atti^flimowing conclusions, in regard to the InterchaoM 
of Birds between America and Europe. European birds, especial^ 
the land species, reach Greenland and return to the Continent by 
way of Iceland, the Faroe Islands forming a stepping-stone fran 
Gii^t Britain and Scandinavia. In very rare instances, species 
seem to proceed direct to Greenland without stopping in Iceland 
The European birds found on the continent of North America 
rea^ it by autumnal movement Gireenland, in company with 
strictly North American species. Birds of North America nxfUj, 
if ever, rearii England from Greenland by direct spontaneous 
migration by way of Iceland. Most B]^imens of American 
birds records as found in Europe were tciken in England (about 
fifty outbf sixty-nine) ; some of them in Heligoland; very few 
on the Continent. Land birds in only five instances. In nearly 
all cases, these specimens belonged to species abundant during 
summer in New England and in the eastern provinces of British 
America. 


ARTIFICIAL niRDS^ 2TESTB. 

The Bulletin de la Sociiti AccliTnatation states that Arf.iflr*iAl 
Birds’ Nests are now made in Switzerland under the direction 
of the societies formed there for the protection of insectivorous 
birds. One of the members of a society of this description, 
who inhabits Vovcy, having observed that many species of that 
kind selected for nests the holes they find in the trunks of rotten 
trees, and that they consequently do not find it easy to settle in 
orchards, where all the trees are in good condition, bi^n, twenty- , 
five years ago, to set up rotten trunks in his grounds ; and since 
then he has had no need to trouble himself in the least about 
clearing away caterpillars, that care being entirely left to his 
winged guests, who perform their duty adimrably. 

ZOSTBBOPS DORSALIS. 

Bb. J. £. Gray reports that the British Museum has roceived 
a specimen of the Zosterops Borsalis, a singular little bird wh|Qh 
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lately made its appeozance in Wanganawi, New Zealand, and 
illddeli appears to have migrated for the winter from Tasmania. 
It pKWM to prove a blessing, by arresting the progress of the 
^^merican blight among the apple-trees in its temporary home. 
At ftrst its advent was hailea as a blessing, on account of its 
jnpidly devouring the blight insects ; but this benefit has been 
greatly neutralised by its feeding also upon the tender buds of 
trees ; and, as it retires into the high grounds at the approach of 
summer, it gives the blight time to reappear as bad as ever 
before its return. Unlike the native birds, the zosterops fiy about 
in large fiocks of several hundreds, making an incessant chattering. 

FINB VULTUBB. 

OoLOifBL B. G. TYTLmt, in the Proceedvnaa of tho Anatio Society 
Bengal^ describes a fine specimen of the very rare and nobm 
bird Vultur Monarchus, which he shot, on the 3rd of March last, 
at UmbaUah, while it was feeding, with two others, on the dead 
body of a horse. It weighed 17 lb., and its wings extended, from 
tip to tip, 8 ft. 2 in. Its length, including bill and tail, was 
8 ft 7 in. The extent round the body and wings was 3 ft. Its 
general colour was a very dark brown, the entire neck, eyebrows^ 
and region of the ears being devoid of feathers, and the skin of 
a livid white. When flying, this vulture is easily distinguishable 
from others, as no white is visible, and the tail is very rounded. 

OIGAMTIC BIBDS. 

Thb fossil remains of a Gigantic Bird, estimated to have stood 
26 ft high, have been discovered in some beds of limestone at 
Nelson, in New Zealand. The remains consist of a head minus 
the lower jaw, the dimensions of which are 3 ft. 4 in. by 1 ft. 10 in. ; 
the orbit of the eye measured in. by 2J in. ; also a body 
minus the neck ; the thorax is higmy developed but rather flat, 
the tail long, and body bulky ; the wings, which are well defined, 
are large and close to the body, and are separated by a saddle or 
cradle, very graceful in form ; the feathers covering the body are 
,of a large size and lying close. — Australian Paper. 

Professor Owen suggested tliat a feather or bone of the above 
axtraoidinary fossil bi^ or reptile discovered at Nelson should be 
forwarded to him for extimi nation. That fossil might have been 
better described from its appearance as an enormous brickbat. 
Mr. Dobson, who, in consequence of Professor Owen’s request, 

* inspected the supposed fossil, declared it to bo merely a mass of 
himy quartzose sandstone. By the next mail, Dr. He(!tor, 
£^S., the Government geologist, sent some elaborate draw- 
ings, of a portion of a moa’s egg, with the bones of the 
chidk in an advanced state of incubation. The egg was found at 
Otago. — {Letter from Wdlington,) 

ImfesBor Owen says : — “ The notice of the remains found in 
the province of Nelson assures me that they are those of a saurian 
08 
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iie|ity#,^Jaid indicate the jniasaio a^ of the * beds of limerslfiine ’ 
in whl^ they have been petrified. Farts of a plesiosai;Q;:ti£ 
were discpverM in that province, by Mr. J. H. Hoo^ of Clnny 
House, Hunke^d, in 1861 ; but the present are of another kind.” 


MBW CaSSOWABT AlO) HOlTEY-BaTEB.— CAPBOnnOIDA. > 

Mb. P. L. Sclatbb has exhibited to the Zoological Soci^ a 
smaU bundle of feathers of a species of Cassowary; supposed to 
be those of Casttarius Jusfraiis, which had been taken out of a 
native hut in northern Queensland, and are of great interest, as 
being the only portion of this bird ever broi^ht to Europe. Mr. 
Gould erhibitea, on the part of Sir W. Jardino, Bart., a specimen 
of a new species of Honey-eater, of the genus Ptilotis, from 
Victoria, Australia, proposed to be called Ptilotis cassidix^ together 
with some other rare Australian species, amongst which was a 
skin of the rare Finch, EnMema pictum, from Northern Australia. 
Mr. P. Jj. Sdater also read some additional notes on the Capri- 
mulgidae, relating principally to certain American species, of which 
one was characterised as new to science, Antrostomus omalus. 


• TfiE PRESERVATION OF EGOS. 

The Preservation of Eggs is a matter about which there exiiBt 
many opinions. At a late meeting of the Farmers* Institute in 
New York, a note was received from Mr. W. M. Brown, of In- 
diana, inquiring whether there is any way to pack eggs so as to 
keep them good from spring until the winter months ? Upon 
this question the following discussion took place. The name of 
the first speaker is not ^ven: — There are various modes of. 
keeping eggs, none of which are quite successful. Sometimes 
eggs packed in water saturated with lime keep perfectly well, 
and sometimes tliey do not. Some persons say they can ke^ 
them in water saturjited with salt ; otliers keep them packed in 
fine diy salt, others in charcoal-dust. If packed in sand, and 
kept in a very cool celhir, they will remain through the year. 
They should always be packed small end up. The best way to 
preserve eggs is to store them in one of Professor Nyce’s pre- 
servatories. 

Professor Stnith, Columbia College, said, that the common 
way of preserving eggs in the north of Europe, and which ap- 
peared to bo more efiectual than any other m^e he had ever 
seen, was this : — The eggs are placed in a barrel, keg, eartl^ 
^ar, or any other suitable vessel, and then melted taUow, only 
just, warm enough to flow, is poured in, filling the intersticoff, 
and thus hermetically sealing tlie eggs f^m the air, which ap- 
pera to be all that is necessary for their perfect preservation. 
When wanted for use, they are easily obtained by warming tho 
open end of the vessel, to soften the timow. 

Mr. Solon Eobinson said he thought laid or oil would ansiper 
the purpose; it would be more convenient. He had heard molaes^ 
recommended, and did not see why it would not answe^rperfee^. 



• 3/tt, Carpenter said, he had found no difficulty in preBerring 
ibggs in fine diy salt. He packs them endwise, and about once a- 
nionth rererses the ends of the casks, or rather box with straight 
sMes, so that a board and cloth or paper fits down and hm^ 
the contents in their place when revered. 

Professor Tillman gave it as his opinion, that anything which 
wotild exclude air Ti^oiUd preseire eggs. liecent experis&nts in 
France have developed the fact that varnishing the shell destroys 
the value of the egg for incubation. 

Mr. E. Williams said he had seen eggs perfectly preserved by 
packing in meaL — Abridged from the Canada Farmer, 


VISION OP FISH AND AMPHIBIA. 

M. Ptateau, of Ghent, has recently published a sketch of his 
researches on the "Vision of Fish and the Amphibia. His inves- 
tigations were only extended to fresh-water fish, owing to the 
difficulty of procuring others in afresh state. He finds that 
the cornea is flattened in the centre, but that a curvature is veiy 
apparent at the border. The crystalline lens is always spherical, 
and the liquid which fills the cavity of the eye is of the same, 
or nearly of the same, specific gravity as water. For purposes 
of comparison he has examined the eyes of aquatic birds, and 
of frogs, and of some aquatic mammalia, and he finds that, in all, 
the cornea is sensibly flattened in the centre, and the crystalline 
lens approaches the form of a sphere. In order to show that, in 
the fish, vision is as distinct in air as in water, and that this dis- 
tinctness is independent of any power of accommodation, he 
prepared a recently removed eye in such a manner as to show 
the formation of the image ofrextemal objects. He found that 
the distances of distinct vision were sensibly the same, whether 
the organ was in air or immersed in water. These experimenta 
were made upon the eyes of two or three kinds of fresh-water 
fish and frogs. He did not extend them to the eyes of aquatic 
birds and mammals, but instances the similarity of structoe 
with the eyes of fish as a proof that the same principle prevails 
in both cases. The memoir and plates appe»ir in the Memoiree 
dee Savante Etrangere of the Belgian Academy. 


INCRBASE OF FISH. 

The proverbial inexhaustible ichthyological wealth of the sea 
is in great measure borne out by the following authentic ^tums 
procu^ by the Fishery Commissioners. The quantity of fish 
conv^ed to London by the North-Eastern, Manchester, Sheffield 
and Lincolnshire, Great Northern, and l^uth Devon Railways 
in 1866, was 11,714 tons; in 1867, W56 tons; in 1868, 
21,616 tons; in 1869, 27,440 tons; in 1860, 27,468 tons; in 
1861, 33,337 tons ; in 1862, 36,869 tons; in 1863, 37,833 tons; 
and in 1864^ 40,337 tons ; thus showing an increase of more timn 
thj^old in nine years. 
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OSfiBOTTS FXSHB9* 

' A TkPSR lias been read to the British Association, V On tlie 
Conditions of the Protoplasmic Movements in the egg of Osseous 
Pishes” by Dr. Eansom. The subject of these rotations or 
oscillatjpns had engaged attention since the time of Kosconi. By 
means of diagrams, &e phenomena of movement visible in tlie 
unimpregnat^ egg were shown. After water has entered the 
ovum, a distension of the outer rim and a diminution of the yolk 
mass itself occur, while the separation of the food-yolk t^es 
place. Then the protoplasmic movements cease, fissile contrac- 
tions commence, and the general process of yolk-division occurs. 
The author detailed the results of a number of experiments with 
various agents, the object of which was to ascertain their action 
on the rhythmic movements he had described in the yolk. 

FLYINO FISH. 

Mb. Hobxob Makk, in a letter printed by the Boston Society 
of Natural History in their Proceedings^ describes the method of 
fiight of the Flying Fish. He suppos^ that the animal must 
ac(][uire some considerable momentum below the surface before 
rising from it, and wished to see if its motion, after leaving the 
water, was more accelerated than during the later j^riods of its 
flight. He thinks that he discovered a slight difference in tiie 
rate of motion, but also thinks that the motion is kept up ly the 
fins, and that the weight is sustained by them. These fishes 
plainly have the power of altering their course, so far as rising 
and filling, and can go over the si^ace of a not very high wave. 
Mr. Mann has seen a school of d dozen or twenty rise and •fall 
slightly into the water, and issue from it again and again, alter- 
ing their course for the distance of seventy-five to a hundred 
j^da. Sometimes they fly thirty or forty yai^s without touching 
the water, but usually do not go more tlian half that distance. 
Th^ rise commonly not much more than a foot from the water ; 
but sometimes rise eight or ton feet. 

SCOFELXinnES. 

Ak abstract of a memoir by Professor Leuckart appears in the 
PidlMASguc UhiversM of Geneva, in which it is stated that, 
after closely examining the brilliant spots distributed over the 
bodies of Ashes of the family of Scopelinides, he has been led to 
the opinion that these spots are accessory visual organs, in eon- 
sequence of their anatomical structure. They have the form of 
Bxnall (ylinders, the anterior portion of which is occupied a 
spherical body of a very crystalline nature ; • b^ind this is a 
species of vitreous substuice. The layer ^of pigment whidb en- 
vmops* this ocular bulb presents a silvery lustre and a stroctore 
. identical with the back pa^ of the eye of the plagiostoma. ^he 
genus fikomias also has numerous rows smw sihrety 
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whidi, accowiing to M . Leaokart» are of a similar charactor. 
^ese observataoziB shoald certainly direct the attention of 
iiatoralistB to this group of remarkable fishes. 


FISH-HATGHIKO. 

Db. W. H. Eansoic, in a note, states that, in his exp^imei^ 
,on Fish-Hatching, having had many losses through the impurity 
of the water, just at the time when the embryo began to respire, 
he had obviated the difficulty by adding to the water, night and 
morning, a few drops of a weak solution of permanganate of 
lime, which at once sweetened the water and supplied oxygen. 
He lost no more fish, and the young fry remain^ healthy and 
vigorous. 

Mr. F. Buckland has elicited &om Dr. Bansom the opinion, 
that it was a mistake to pack eggs in damp moss, since they 
required oxygenation by fresh pure water, and he had found them 
live longest under that condition. 

VOICE OF FISHES. 

A lOEMom by M. Dufoss^, on the different ^ysiological phe- 
nomena termed the ** Voice of Fishes,” but which he proposes to 
name ‘*ichthyopsophosis,” or ** fish-noise,” has been laid before a 
meeting of &e Paris Academy of Sciences. He asserts, that 
facts prove that nature has not refused to all fishes the power of 
expressing their instinctive sensations by sounds, but has not 
coi^erred on them the unity of mechanism in the formation of 
sonorous vibrations, as in other classes of vertebrata. Some 
fishes, he says, are able to emit musical tones, engendered by a 
mechanism in which the muscular vibration is the principal 
motive power; others possess the faculty of making blowing 
sounds, like those of certain reptiles ; and others can produce 
the cre^ng noise resembling that m^e by many insecte. M. 
Dufoss4’s memoir was referred to a committee of naturalists for 
consideration. 

SCIENTIFIC CULTTViLTION OF, A. SALMON BIVEB. 

Mb. F. Buckland, in a i»per contributed by him to the proceed- 
ings of the British Association, compares the asrant of salmon 
from the sea to the interior of the country, where it lays its eggs, 
to the process of following a tree from its root upwards through 
all its branches. The sa^onis a very clever fish; the feel- 
ing it shows, when preparing to lay its eggs, is so peculiar, 
that he preferred to call it “feeling” rather than “instinct.” 
The distance which salmon ascend into the interior and thus 
exhibit the powerftd feeling they are infiuenced by when prepar- 
iim to deposit their eggs, is instanced by their ascent of the 
Bnifie to a distance ox 100 miles, where th^ axe stopped by 
the frdls of Schafihausen. Allow the salmon to lay, and it 




^ / the cai^ ; put dowii ladders d>r it to dibib 
upon,' ;]i6t nets' to *catdi it. The salmon has many enemies^ 
trape, haicka, cormorants, and herons ; otters also hunt the sal- 
mon hot only for food, but as we ourselves do, for sport. Of aH 
fjbe enemies the salmon has to contend against he has not a more 
terrible than the millers. They are dreadful feUows. When a 
salmon comes to a water-wheel it will stay by it for days. The 
iniller stops the wheel, and when the pool becomes calm the 
salmon ventures on and is caught in his net. Steamers tOQ are 
its enemies, and though the s^mon is not a nervous fish, it is 
delayed by them. It is very sensitive to smell : when it comes 
near large towns it is often obliged to take out its pocket hand- 
.kerchief. It will not venture to pass up rivers filled with 
sewage. What does it do then? It waits until a flood comes 
and then ascends in purer waters. The salmon is no friend 'to 
waterfalls. There is a waterfall at Knaresborough. People 
thought the salmon used to jump every Sunday morning to please 
them, but the fact was, the millers were obliged, by hiw, to let 
the water down on Sunday, and then the fish leaped. Poachers 
are great enemies of salmon. During the winter months, it was 
not an uncommon thing for one poacW to destroy 1,000. He 
hesbri from a converted poacher a confession that made his hair 
stand on end — he used to feed his pigs with salmon ! 

Mr. Ashworth, of Galway, has now the model fishery of the 
United Kingdom. In 1853 it produced about 1,600; in 1862, 
'16,000; 1863, 17,000; 1864, 20,000 — a number representing 
20,000Z. Is not that a valuable fishery ? To cultivate salmon 
fishing, however, one must not lie in bed in winter; this business 
admits of no idleness. Mr. Ashw'orth asked the salmon poachers 
how much they made by poaching during the winter. About 80s,, 
they admitted. He said, “ I will give you 3^. to let them alone.^ 
He has from 120 to 130 men employed to see that the salmon 
are not disturbed during the winter. He himself was proud of 
having opened a river at Canterbury. This was famous for salmon, 
but there had been no salmon for many years — a net had been 
in the river. A deputation waited on the mayor and corporation, 
founded an association, and the result was, the salmon had in- 
creased. The Thames now is greatly vilified, but it used to be 
a salmon river. The Eton boys caught “ skeggars,” but now 
there are no eggs in the Thames, for the salmon are not al- 
lowed to go up, by the weirs erected on account of navigation, 
If they were allowed to go up, there would soon be sufficient 
jffigs. He himself had hatched in his back kitchen 80,000 eggs, 
llie co(^ wondered why he had all the eggs there ; he told her it 
was a known habit of the salmon “ to come back to the place 
where they wete hatched.” “ One of the proudest moments 
Ids lifb,” as persoim after dinner say, was when a. s^mon was 
biou^t to him which had been caught at Ghravesend in a whiter 
hrit Mat He Mt certain it was one of the egfii hatched m 
ids Idtbhen. It eoidd not have been halriied in therThamsi,. 



HATUBAL iOTtOBT— ZObLOe^T^ 


217 


^llected all the fishermen on the spot, and they said for 
moM than thirty-three years a salmon had not been caught there 
before. He was certain that if the cultivation of salmon in the 
Thames were attended to, in ten years there would be an abundant 
supply. 

jjie reading of Mr. Buckland^s lively paper was followed by a 
discussion. 

Mr. Lord said, the Indians depended on the salmon for food. 
If any accident happened to the salmon in Columbia or Fraser 
rivers, the Indians would perish. The Indians, however, asserted 
that four out of five salmon spawned in summer never returned 
to the sea. 

Mr. Wright, in corroboration of what had been said respecting 
the increase of salmon, stated that, three weeks ago, he had been 
looking over the bridge at Galway, and saw the salmon in ranks 
like soldiers, from 300 to 400, waiting until the stairs opened. 
A dozen years since not half-a-dozen could be seen. 

In connection with this subject wo find the following common- 
sense remarks : — Great doubt has been expressed as to the possi- 
bility of making the Thames a fit habitat for the finny tribe. It 
would seem that they are anxious to return to its waters, and to 
brave the noise and turmoil of its banks. Whether they were 
erratic demented wanderers or sensible fish cannot bo stated con- 
fidently ; but this much may be said positively from ocular evi- 
dence of the fact, that during the current week bream, roach, and 
dace have been seen in the waters of St. Kathorine’s-dock, and 
specimens of each have been actually taken and preserved by the 
dockmastor. The last salmon caught in the Thames fetched \bd. 
per lb. It is to be hoped that the salmon fishing will bo resumed 
soon, and that the take may justify prices much more in favour of 
the ‘buyer. This is but little likely, it is to bo feared, unless the 
sewage is carried much further down than Crossness-point or 
Barking-creek. 

[We have lengthy reports and interminable contributions to 
** l&lmon Culture,” but the fishmonger’s figure remains nearly 
where it was.] 


OTSTEKS. 

A BBFOBT on Oyster Cultivation has been road to the British 
Ajssociation by^Mr. F. Buckland. The author began by explain- 
ing that it was diflRcult to give, in a few minutes, the result of a 
whole yearns information. He would confine his remarks princi- 
pally to the history of the living spat of the oyster, the chemical 
analysis of the meat and the mother liquor of the oyster, to the 
adhesions of the various substances to which they loved to 
adhere, and to the marketable value of the oysters as tested by 
weight. He -proceeded to describe the exceedingly interesting 
action and movements displayed by the young oyster when first 
emitted from its mother's shell, giving the reason why they 
flometfanes HoaUxS. on the surface of the water, and sometunes 
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^ bottom, the lueto vbieh the yoxixig ojeter plaoae^ 
vSlne, eapressing it as his opinion that these oigans ne^ 
flopped ofi^'but weie absorbed after the young oyster became ' 
fixe^ He then exhibited a great variety of substances to 
the oysters seemed to have a natural preference for adherinm 
* Amon^ these were several curiosities, such as a ** plague pipe?* 
to which an oyster had fixed itself an ordinary pipe, preses^ 
to him by Sir Walter Trevelyan, in the bowl of whicn no lese 
than thr^ oysters had taken up their position ; also some old- - 
fiEushioned wine or spirit bottles, from the North Sea and Loch 
Byan, presented by Sir William Wallace. He then proceeded to 
describe the result of the chemical analysis which he had in- 
stituted in conjunction with A. Pythian Tamer, Esq., giving the 
amounts of mineral matter, the animal, and also the fktty matter. 
The results obtained showed that the phosphates were more im 7 
portant in the composition of the meat of the oyster than any 
other of the ingredients, and hence their great practical use for 
invalids and in sea-sickness. He also gave practical deductic^ 
as to choice of proper places where oysters should be laid in 
order to obtain a good supply of these phosphates. He then 
described the process of the growth of the oyster-shell, and de- 
tailed the manner in which the oyster formed the shell from the 
mother-liquor, the mode also by which the little ^sters were 
enabled to form their shell inside the mother-shell. His observa- 
tions enabled him to come to the conclusion, as to the possible 
way in which the young oyster was enabled to attach itself to 
various articles. He 1^ been enabled to collect samples of 
oysters from almost every part of the United Kingdom. These 
have been accurately weighed, and he gave a table, showing the 
relative value (commercially speaking) of oysters from oyster- 
beds, or proposed oyster-bedis of England, Ireland, Scotland, wd 
Wales. He stated that he was still ccurrying on his experiments 
at Heme Bay ; and he was happy to be enabled to report that 
the French system of oyster-culture had been successfully carried 
out in a creek near Havant, not far &om Portsmouth; and, 
although he had not yet seen the results of the experiments 
himself, he could not nelp congratulating the managers upon 
their well-deserved success. Determined that Engluid riiould 
be well represented, and that her oyster-fisheries should not 1^ 
entirely ignored by our neighbours in France, he had at this 
moment one set of specimens at the Fish-Culture Exhibition at 
Arcachon, in the south, and another at a similar Exhibition at 
Boulogne, in the north of that country, as well as his own col- 
lection at the Horticultural Gardens, l^uth Kensington, where 
' he trusted to make a complete series, illustrative of the culture 
of oystersi, as well as that of salmon. 

SUCKOBSSFUl* OYSTER CULTURE. 

It is sarisfiaotory to find that the OjeUt Culture qn^tem hKs 
^ensuoeessihUy carried out at HaylinglslBaG^ In the harixiur 
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Ibne a company has become possesi^ of 900 acres of gronad ; 
fills harboor beuig a great inlet of the sea, similar to that of 
S^ortsmouth harbour, a^ situated at a few miles & the east of 
it. A laige portion of the harbour has been cut off by the em- 
bohkment of the' railway which runs from the mainluid to the 
|K>uth of Hayling Islwd, and '^thin this is situated the 900 acres 
referred to ; the embankment, by the aid of sluices, giving the 
, company a perfect command over the water supply. Parts of the 
ground have been divided off and set apart for various purposes : 
flome for pares and spawning grounds, some for growing and 
fattening grounds, others for the cultivation of other molluscs 
1han oysters, or the more valuable Crustacea, and others as viviers 
fbr fish. Hitherto, however, the company have only tried two 
branches of their undertakings — those which would be most likely 
to pay well if they succeed^. The one is oyster and the other 
lobster-breeding. For the latter purpose the company had a 
suitable reservoir constructed, and stocked it towards the end of 
the season with a score or two of breeding lobsters ; and the 
y^esult is, that they have now in their ponds thousands of small 
jobsters passing through the unprofitable stages of babyhood. 
The oyster pare has been made on the scale of the old Salterns, 
oysters being laid down, and collective tiles placed to receive the 
spat in the most favourable positions. Scarcely a month from the 
oystenrs’ commencement to throw out the spat, the collecting tiles 
bi^me covered with young oysters. The embi^o taking to the 
tiles, and fixing itself firmly to them without difficulty, the tiles 
are covered with oysters ; the number of which may be imagined, 
when we say that there are about twenty-six oysters to every 
square inch of tile. The experiment has been carried out at a 
small expenditure (four acres only of the 900 having been oc- 
cupied by the present pare), and the produce promises to be con- 
siderable . — PaU Mall Gagdte, 

M. Soubeiran has reported to the Academy of Sciences at Paris 
that he has applied tne principles of M. Coste respecting the 
culture of oyst^ with great success on the shores of the basin of 
Arcachon, near Bordeaux, to the extent of four hectares. From 
the 500,000 oysters planted he has collected about five million. 
This, he calculates, will produce 5000f. a year per hectare. 


BBITISH BAI.PjB. 

Som observations on British Salpee, comparatively rare swim- 
ming moUuscoids, by Dr. W. C. MTntosh, nave appeared in the 
Jowmal of the lAnnean Society, with engravi^. The author 
paid much attention to these animals when visiting the Hebrides, 
near which they abound in the month of August, forming then a 
grand feature in the Western Ocean. On some days the easterly 
breeze drives in such quantities of them, that the hand cannot 
be held in the sea-watev without coming into contact with chains 
of one form or another of these creatures, poured in to be de- 
atzoyed, since they form an abundant feast to the fish which 
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hunt fdr them in ehoals. The cHmai; of ealpsB is reaohed 
nbont Augiul 22, when even the progress of the boats appears to 
be imped«i. ^'The chains of salpse in sight vary from two axid 
half yards downwards, and deeper ones may be longer, ^e 
bands move slowly through the water, seldom altenng thefr 
carves to any extent. The animal is very transparent, and, when 
swimming, its aberrant form causes a lens-like condensation of 
the rays of light, their quivering bodies roughening the surfrce 
of the sea like tremors on molten glass. 


NEW MOIXTJSCOIDS. 

A PAPER has been read to the British Association ** On a New 
iSlolluscoid Animal allied to Polonaia (Forbes and Gkxxisir),” by 
Dr. C. M'lntosh. The specimen was found on the beach at St. 
Andrews, after a severe storm, in 1861; it measured 1 j inch in 
length, in shape like an elongated Florence flask with the bottom 
a little produced and the nock much elongated. Its test is con- 
structedL like sand-paper, the particles forming essential consti- 
tuents of the mass ; and at the wide end there is a series of hairs 
formed by prolongations of the l>asis structure, with sand par- 
ticles and mud attached. Within this test lies a series of inter- 
laced muscular flbres, which cross each other at right angles, and 
which muscular coat can be readily separated from the internal 
(and somewhat fibrous) surface of the test. The bronchial sac is 
elongated, has its meshes of a square or slightly oblong form, 
ciliated at the edges, and is continued along the narrow part of 
the animal to the terminal apertures, the oral one of which has 
no tentaculiir fringes. Its structure, so far as the spcimen was 
preserved, was detail'ni, and it was mentioned that its digestive 
system agreed in general with Pelonaia. In conclusion, the 
species differs from Pelonaia, as described by Forbes and Go^ir, 
ih the extreme production of the portion sustaining the apertures ; 
and in the structure of tlie test, which in P. glabra is thin and 
diaphanous, like parchment, and in P. corrugata thick, cartila- 
ginous, and transversely wrinkled, while here it is like sand-paper. 
The shelf or transverse ridge in the interior of the mantle, as 
shown in the figure of P. glahra, is absent. It differs also very 
characteristically from the Boltenia. The same author communi- 
cated some remarks on the Turbellaria and Annelida of North 
Uist, of which he had found about 110 species, including many 
rare and some new examples. He also exhibited numerous 
coloured drawings of new and rare marine animals recently got 
in the Hebrides and St. Andrew’s Bay. 

A short discussion followed this paper, relative to the ecto- 
ppasitic nature of the Polynoina, Dr. P. Wright had observed 
rdyrycii sedopendrina in a tube formed itself. Dr. M'Intosh 
and Mr. Lankester have met with many Polynoina in the tubes of 
other wonns, on which th^ fed. 
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VKW FARiLSmC CBUSTACIBAIT. 

1?HB Annals of Natural Hiaiory contains a memoir on a new 
J^a^itic Crustacean, which presents such remarkahle characters 
t^t the author, M. Hesse, assigns it to a new family. Itis'found 
commonly beneath the scales of the young of a fish named the 
green-streaked wrasse {Labrus Donovani). The vitality of this 
crustacean is very great, since it has been kept for a fortnight 
without food. It possesses much power, being able to bore tun- 
nels in the body of the fish forming its habitation. 

INFUSOBIAli AKIMAI. LIFH, 

Mb. Jabbz Hooa has contributed an able paper to the Intd^ 
UctuaH ObscrveTy on “ Phases in the Developmental History of 
Infusorial Animal Life,” in which the results of the most recent . 
investigations touching the theory of spontaneous generation are 
recapitidated and discussed. The doctrine of spontaneous gene- 
ration at one time afforded the only visible explanation of the 
appearance of insects or vegetations in situations where the 
access of eggs or seeds was believed to be impossible ; s*s in the 
case of Mr. Crosse’s acarus, which was found in a solution of 
silicate of potash through which an electric current was passing. 
But it has almost invariably been found, on more careful exami- 
nation, that such phenomena were due to the intervention of 
seeds or eggs which had not been excluded ; and the organic 
germs are often found to have been floating in the atmosphere. 
Since, however, the concurrent testimony of all improved investi- 
gation is to show that a parent is necessary to the generation of 
organic life, it is concluded that this truth constitutes a universal 
law, or, at least, that the onus prohandi of any departure from it 
lies with those who advocate the opposite hypothesis. 

Mr. Samuelson has communicated to the Ih)yal Society a sum- 
mary of his experiments on the development of certain Infusoria, 
in which he expresses his disbelief in the doctrine of spontaneous 
generation, as understood by Pouchet and his disciples. He 
states that he and Dr. Balbiani have observed the regular occur- 
rence of monads in pure distilled water which has ])een exposed 
some time to the atmosjphere. These' or their zfjospores seem to 
be wafted by the air with the particles of dust to which they 
cling. During his experiments in the hot weather of last summer 
with pure distilled water and lettuce water corcomonades first 
. showed themselves. In the pure water they remained unchanged 
for three weeks, but in the lettuce water they disappeared in six 
or seven days, being succeeded by ciliated infusoria. Mr. Samuel- 
son gpves reasons for believing that the cercomonades are larvss or 
earlier forms of the infusoria which succeeded them, but desires 
that his experiments may be tested by others. 

SCOTCH FBABLS. 

Xt is curious that, just as our Eastern pml-fishery begaii to 
ftsil, a considmUe supply of excellent* pearls was derived ftam 
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th« rim* «f Soodaiid. Hr. TTi>fw> <rf EfUnbnigli, tbe 
dealfivln these Scottish pearls, which are very beauti^ aad the 
fii«fa‘gfc»/n. of the t^e in Scotland as now carried on, papr^a 
great deal of money annnsHy, chiefly tathe peasantry in the 
neighbourhood of the pearl-piwucinn rivers, for these Oaledoaiain 
gems, many of which are of great individiial value, the bestldads 
ranging in price from 61. to 60^. ; as much as 1-00^., indeed, has 
been obtained for a flue specimen. It is not unlikely, it is though 
from the impetus given to the fishery by the dealers, that the 
streams of Scotland will speedily be exhausted, for mussels in 
fff otUTid are not found in b^, as in the sea, but individually or 
in very small clusters, which, of course, are greedily seized upon 
and at once destroyed, in the hope of obtaining a few of the gems. ^ 
As regards the productiveness of the Scottish pearl-mussel, a 
practi^ hand tells us that one pearl is on the average found in 
every thirteen shells ; but as only one pearl in every ten is sale- 
able, it requires the destruction of 130 shells in order to find that 
one gem. Of course, shells are occasionally found that contain a 
grreat many pearls, but these are an exception to the rule ; and it 
may be easily calculated, how long the capital stock of any river 
will stand out against the determined efforts of the peasantry 
surrounding it, ^en they know that, by a little exertion, ^ey 
can pay their rent by collecting pearls . — ComhiU Magazine for 
August. 

VAST AQTJABIITH AT ARCACHOK. 

Onb of the greatest attractions at the late Arcachon Exhibition 
was its largo Aquarium. This is composed of twenty-two compart- 
ments, forming a total length of thirty metres, and is, conse- 
quently, larger than those of London and Paris. As it is situated 
on the sea-coast, certain species, which could not bear be^ 
conveyed from place to place, may be found in it, coming directW 
from the sea, and perfectly ratisfied with their new ab^e, buiU 
of marble slabs, the depth of each compartment being a mitre. 
Among the strangest tenants of this watery palace, the PhyeoHe 
Pelagica^ of the same family as what is commonly call^ the 
** Portuguese man-of-war,” holds the first rank. Its body con- 
sists of a large air-sac of a beautiful bluish mother-of-pe^l 
tinge, and surmounted with a crest presenting the various ndeB 
comprised between purple and a brilliant red. From the body* 
there issue splendid blue peduncles, ending in violet tassels com- 
posed of litUe filaments, each of which is in constant motion ; 
Sso long spiral fibres constantly going up and down, and others 
formed of transparent pearls presenting all the colours of the 
rainbow. Next to this most curious and elegant creature, we s^ 
the cut^e-fish, with its elephant’s head and undulating mantle of 
various hues ; and riie A^ysia of the coast of Africa, with ite 
head like that of a hare, and its fins bordered with {mzple. 
These three magnificent species were never exhibited in. an 
aquarium before^ The task would be too long;, to enumerate all 
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HiAftniinge danizeiiB of the deep that hare found hospHalit^r at 
^AjEcachon, such as rays, tornedos, sea-horses, lohstm, sea- 
jpIderB (Afata), crabs, ^ When the aquarium had not been 
ia eedstence more than a month, yarious curious observations 
ImmI aLceady been made in it. Thus, the sea-spider cuts off a 
from some aquatic plant at hand, chews it into a pulp, and 
afterwards puts tiie latter upon its back. The consequence is, 
that its prey, seeing this green stuff, which it takes for an island 
09 * a tuft of grass, gets upon it, and the moment after has cause 
to repent its act. Many similar scenes are witnessed by the 
naturwst in this interesting collection, which, it is to be hoped, 
will outlive the Exhibition. — Gulignania Meaaenger, 

MOLOCH LIZABD. 

Mn. E. Buckland, in Land and Water ^ describes a healthy half- 
grown specimen of that lizard from Western Australia, the 
Moloch horridue of Dr. Gray, just received by the Zoological 
Society. Though studded over with formidable spines, it is a 
most inoffensive creature, whi(h permits itself to be^ndled with 
impunity ; and its colouring, blotched or mottled black and tawny, 
and general appearance, assimilate it to that of its haunts — dead- 
looking prickly shrubs, upon whidi it must needs await its insect 
prey, for it seems to be capable of hardly more speed than a 
chameleon. A more sing^ular-looking reptile, and perhaps an 
uglier, in the estimation of most visitors, does not exist ; and its 
aspect reminds us of certain prickly toads^ as also of certain toad- 
like fishes, in general similarly coloured ; and we may add also 
certain spiny and mouldy-looking locusts we happen to have seen, 
which fr^uent similar thorny shrubs. But it is a remarkable 
animal to be exhibited alive, and exceedingly well worth having 
a look at. We may remark that it did not feed during the 
voyage, and certainly looked nothing the worse for its long ab- 
stmence-— a hint for future shipments of reptUia, 

MUBCULAB FOBCE OF IMSECTS. 

Pbof. Plateau has made a series of experiments on the 
Muscular Force of Insects, an account of which, published in the 
Bulletin de VAcadimie (Brussels), exhibits remarkable results. 
Traction, burrowing, and flying, wore included in the experiments ; 
and it appears that, while an ordinary draught horse exerts a 
force equiid to two-thirds of its own weight, the common cock- 
chafer ySdelolontha vulgaris) exerts a force equal to fourteen times 
its own weight, and the Bonacia ngmphaa to forty-two times. 
Analogous results were obtained with the burrowing insects, but 
with fiying insects the results were on a much lower scale. Prof. 
* Plateau believes that the facts may be expressed in a law, thiu : 
'**If, in the same group of insects, we examine two species whi^ 
differ considerably in weight, the smallest and lightest will 
^ffhil^it the greatest force.’* 
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neU in the Jnnals qf*Miiurai Bistofy, ,on the nmieito 
loree of inaecte, M. PeHz describes the mea4niTe8 which he edopt^ 
to asoertain their strength, siuh as xnaking an insect draw h(ai- 
aontail^ a thread passing over a pnlley, and having at its other 
extremity a pan containing weights, which were increased up to 
the maximum that the insect co^d move. He measured the n>voe 
developed in flight by attaching to the posterior legs of the inseot 
a small mass of wax, which was at flrst too large for it to move, 
add was diminished until it could barely support it in the air by 
the movement of its wings. From the results of his experiments 
(some of which are given in a table), he has deduced that^ leaving 
flight out of consideration, insects have, relatively to their weight, 
an enormous strength in comparison with vertebrate ; and 
if in the same group (family or tribe) of insects, we examine two 
species which differ considerably in weight, the smallest and 
lightest will exhibit the greatest force ; a conclusion correspond- 
ing with that of Prof. Plateau. M. Felix found that the common 
CG^chafer {Melolontha vulgaris) and the Bonacia ngmphaa ex;ert 
a force equal respectively to fourteen times and forty-two times 
their own weighK This subject deserves more profound phy- 
siological investigation than it has hitherto receive. 


DOG-TICK. 

Pbop. Westwood has exhibited to the Entomological Society 
a pair of the dog-tick, Ixodes plumbeus, which he had kept without 
food in a glass tube for twelve months, having taken them away 
with him from the meeting of this Society held in February, 
1866, when they were produced by Major Cox ; shortly afterwards 
a number of young ones were observed in the tube, which, how- 
ever, soon died ; but the tube was now again thronged with 
young in the hexapod state ; the female parent was no longer 
living. 


BTJTTERn.IES AND MOTHS. 

Hb. Napibu has rojid to the British Association an interesting 

S aper on “ The Food and Economical Value of British Butter- 
ies and Moths.” He reviewed the different classes of Moths 
and Butterflies, and noticed the species most injurious to valuable 
plants and stores, as well as those which* were beneflciaL Of the 
nearly 2,000 British species he considered 1,712 too scarce to be 
worthy of notice. He only mentioned 284 — or 32 butterflies and 
262 moths ; and stated that of the caterpillars of the butterflies, 
seventeen, or more than oUe-fourth of the entire British species, 
feed on plants valued by man ; and flfteen, or less '^han one- 
fourth, on those that are either troublesome weeds or little re- 
^[urded. 


OOLOITB PF BUTTBRXXTES. 

Ms, W. W, Sattndbbs has exhibited to the Entomological 
U box foil of Heliconise, all taken in the same locaHty^at 
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Cayenne, and including forms which have been described under 
aeven or eight specific names ; the examination of these speci- 
mens had convinced him that all of them were to be referrea to a 
single species, H. Melpomene^ or at most to two species. The 
form of the insects was constant, whilst the colours varied 
enormously, so that if his conclusion was correct, colour must 
henceforth be considered as of small specific v^ue amongst 
butterflies. 


SILK SPIDBB. 

Tbb Boston Journal states that Dr. Wilder, late surgeon of the 
55th Regiment Massachusetts Volunteers, has lectu^ in that 
city on a species of Spider discovered by him on Folly Island, 
in Charleston harbour, while in camp there in August, 1863. He 
wound from its body in one hour and a quarter 150 yards of 
yellow silk. The next year another officer wound from thirty 
spiders 3,484 yards, or nearly two miles of the silk. A single 
thread of this was strong enough to sustain a weight of &om 54 
to 107 grains. In 1865 Dr. Wilder showed his specimens to 
Professor Agassiz, and others, to whom the species was new. 
Returning to Charleston, he succeeded in getting a number of the 
spiders. In the course of the season these all died, from lack of 
knowledge as to their habits, mode of living, &c. !^m the eg^ 
deposited, however, many others were produced. It is the habit 
of the stronger to devour the weaker, so that out of several 
thousands only a few hundreds were raised. The fact, however, 
was clearly demonstrated that they could be raised and kept alive 
trough a northern winter. Specimens of the silk were exhibited, 
which was of a golden yellow and a silver white, and as brilliant 
as the metals in appearance. 


POISONOUS BLA.CK SPIPEB. 

Pbofebsob Rbaylet has communicated to the Entomological 
Society an extract from the Report of Mr. Consul Zohrab on the 
trade of Berdiansk for 1865, respecting a poisonous Black Spider 
which had appeared amongst the wheat at harvest-time, had bitt^ 
more than three hundred persons, and created such a panic among 
the labourers that wages rose to double their ordin^ rate. 


LEAF INSECT. 

The Garden of AcclimatiBation in the Bois de Boulogne, 
at Paris, has received three specimens of the Leaf-fly, an 
orthopterous insect, which derives its name from its resembling 
a lea/ of the guava-tree so closely that the most attentive ^e 
can with difficulty perceive the difference. The flrst live speci- 
men (ff this singular fly seen in Europe was bro^ht to En^and 
some years ago, and waus kept alive for a long time. The three 
insects mexinoned above, were in the larva stat^ and were 
presented to the Garden by M. Vandal, Director-General of the 
p 
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pMrtHiffiee. and liad been broo^t to Prance from the Smhellee 
Idande.* ' 

THB DBA.l^'WATCH. 

At a late meeting of the Entomological Society, Mr. F. Smith 
aaid that the doubt he had expressed at a former meeting as to 
the tapping noise alleged to be made by the “Death-watch,*’ 
AnoJtiwn, had induced Mr. Doubleday to write him a letter, 
whiih showed that his doubt was unfounded. Mr. Doubleday 
stated that the beetle produces the sound by raising itself up on 
its legs as high as it can, and. then striking the head and umer 
part of the thorax against the substance on which it is standing ; 
&e noise was evidently a call-note from one individual to another, 
and ha had rarely heard it without its bein^ immediately an- 
swered. He had repeatedly kept an Anohium in a card pill-box, 
and if the sound was imitated by tapping any hard material with 
a pointed pencil, the prisoner would instantly reply. Mr. Wed- 
lace mention^, that on recently repairing the oak roof of an old 
(hurch at Colchester, which had been attacked by Anohiwmy it 
was found that the d^age was chiefly confined to the south side, 
tile other side being but slightly affected. 

THE TSBTSB FLY. 

Dn. John Emx, in the Journal of the Linnean Society ^ has given 
an interestii^ summaiy of what is known of the Tsetse ” Fly of 
tropical Africa (Gloeeina fnorsitane)^ derived from the testimony 
of Livingstone, Burton, Harris, Oswell, and others. Horses, 
cattle, and other domestic animals perish by its bite ; while man, 
^e goat., the ass, and most wild animals escape. The stung 
animal swells, and becomes blind before death. Three or four 
flies are able to kill a large ox. Dr. Livingstone lost forty-three 
of his cattle by the bite of the tsetse, and he believes that there 
were hardly mow than a score of the flies near them at any time. 
Even savages will not eat the flesh of the bitten animals. The 
fly frequents open forest and well-wooded country, being absent 
£com extensive grass plains. In the morning it is dull and slug- 
gish, and may easily be caught ; but in the heat of the da^ 
• becomes a annoyance to the traveller. The effects of its 
bite on man resemble those of the ordinary mosquito bite — ^red- 
ness, swelling, a^ local irritation for about an hour. What in 
the common fly is a soft, fleshy proboscis, becomes in the tsetse 
a straight, homy, smooth, and polished bristle, having beneath 
it a slendw, glasfify style, the formidable biting instrument. 


FULOTJBS OF INSECTS. 

The ^ear 1866 will be memorable for the misdiief d(me by 
Insects in many parts of the world ; the visitation of locusts in 
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i^g^ria has been the most terrible case recorded; but, from 
nearly all parts, extraordin^ accounts arrived of the devasta- 
tion caused by one kind of insect or another. In France, grass- 
hoppers were unusually numerous and large, and some were seen 
' of a size that recall the locusts of hotter countries. In many 
places in the south the mosquitoes are said to have become a perfect 
pest, and all over the country flies and other insects are vexa- 
tiou^y abundant; whilst accounts from Louisiana stated the 
cotton crop to be in danger of being eaten up by the army worm. 

The Nebrtiaka City News says a shower of minute insects* 
visited that place. The air was fllled with winged insects re- 
sembling in their flight the blow of the cotton-wood borne by the 
winds of spring. When viewed in the rays of the sun a heavy 
fall of snow seemed impending. The curious little insects were 
in two strata — the upper stratum passed in a direct course to the 
west, impelled by tlie stiff east wind which had been prevailing 
for some diiys. The lower layer was moving in every direction. 
Some of them would strike against the house sides, others again 
would sail towards the earth, as if with the purpose of alighting, 
but if any lit upon the ground they could only be seen while 
looking towards the sun.” 

The Council-General of the Department of the Seine-Inf&rieure 
has declared war against the cockchafer and its progeny. Hav- 
ing voted some GoOl. for tlie destruction of the Imrvse of t.hi> 
insect, about 160 tons weight (?) were brought in and paid for. 
This mass was buried in ditches and covered with quick-lime, 
making, it is said, ultimately an excellent manure, the larvae thus 
being made to contribute to the growth of the vegetation which 
they would otherwise have destroyed. 

WHITE UTTS. 

Mb. F. L. liXTARD called the attention of the Fntomological 
Society to the fearful ravti^s of a species of White Ant in the 
island of St Helena. The insect was introduced in timber about 
twenty years ago from the west coast of Africa, but only within 
the last ton years had its numbers become serious ; he believed 
that, unless some effective means could be found to check its 
ravages, it would ere long be impossible to employ wood on the 
island for any pu^se whatever ; it was at present confined to 
James Town, which may truly be said to be devastated by 
it ; the whole of the Cathedral is destroyed, the books of the 
public library are devoured, and it was noticed that the theo- 
logical works were eaten first, which he (Mr. Layard) attributed 
to their being less consulted^ than most others, and the insects 
therefore less di8turl)ed in their work of destruction. EveryHung 
in the town made of wood was more or less injured; and in the 
Government stores it was found that the moist traces of these 
insects on the outside of tin cases caused very speedy corrosion 
of the metal, and enabled the insects to make their way in and 
devour the contents; damage to the extent of many thona^TiA 
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poundB had already been done, and anyone who could suggest 
some effectual method of destroying this pest would confer a 
vast benefit on the inhabitants of St. Helena. 

Mr. John Sanford writes to the Athenesumt calling attention 
to 010 fact, that in West Australia, where white ants abound 
and destroy buildings to a great extent, it is found that the 
jarrah, or mahogany, as it is usually called, the botanical name 
of which is Eucalyptus rohusta^ is perfectly proof against their 
attacks. The following experiment was tried by my friend Mr. 
Peirce Clifton, while I was in the colony. He had a box made of 
jarrah wood, and locked up in it a quantity of white ants and 
specimens of every sort of wood that he could provide, both 
colonial and foreign. At the end of some months he examined 
the box, and found that all the ants were dead, but all the wood 
eaten, except the block of jarrah, and another local wood, which, 
however, does not grow to sufficient size to be of commercial 
value. The only objections to this wood are, that it is somewhat 
heavy, rather difficult to work, and, unless carefully dried, it is 
apt to warp and twist ; it is obtainable at a moderate cost, and 
of any size up to forty-eight inches square and forty or fifty feet 
long ; trees of this length, and squaring twenty -four inches, are 
abundant within easy reach of the sea. It would probably be 
not more expensive at St. Helena than any other gootl timber, as 
more vessels take cargoes to the colony than bring them away.” 


NEW INSECTS, 

M, Pascob has exhibited to the Entomologicsil Society a small 
collection of interesting Coleoptera, received by the Rev. H. 
Clark from the Rev. Q-. Bostock, of Fremantle, Western Aus- 
tralia ; including two new species of Art.icerus, an entirely new 
form, perhaps belonging to the Faussidse, or perhaps more nearly 
relate to G-nostus, and of which a description was read under 
the name of Ectrephes formicarum\ also several species of 
Anthicus found in ants’ nests ; and other novelties belonging to 
the genera Ptinus, Hyocis, Platynotus, Mecynotarsus, &c. Prof. 
Westwood exhibited dniwings and read descriptions of various 
new species of Goliath beetles. 


DISEASE OF THE SILKWOBM. 

The French Minister of Agriculture and Commerce having 
commissioned M. Pasteur to undertake some researches on the 
Disease of the Silkworm, that savant has communicated the 
results of his labours to the Paris Academy of Sciences. M. 
Pasteups first care was to examine the peculiar black spots which 
seem to be a characteristic of the disease, and which have been 
called vibrating corpuscles\ and he arrives at the conclusion 
that, although the corpuscle is undoubtedly a symptom of the 
disease, the silkworm may be in an unhealthy state without it. 
There may be no coipuscles in the seed, none in t^e worm, when 
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just hatched, nor in the chrysalis, and yet the butterfly may be 
a£^ted with them ; and in that case we may safely conclude that 
it has caught the disease during the rearing, and that it is not 
hereditary. It is quite certain that healthy seed can only pro- • 
ceed from non-corpusculous butterflies. But all seed proceeding 
from corpusculous parents is not necessarily bad in a commerciid 
point of view, for it may yield a remunerating quantity of silk, 
though it would not do for breeding. Nay, even a diseased seed 
may produce butterflies in a perfectly healthy state ; this result, 
M. Pasteur believes, may bo attained by observing great clean- 
liness and carefully removing the carcases of the dead 'worms. 
In order to see whether a lot of cocoons nre likely to give good 
seed, M. Pasteur takes away a few twigs, containing in all alxiut 
100 cocoons, and puts them into a room apart^ kept at a tempera- 
ture of a few degrees more than that of the whole lot. In this 
way the butterflies got out sooner, and may be examined under 
the microscope. If these are not corpusculous, then the lot may 
be relied on for breeding purposes ; if they are, it should be 
taken to the spinning factory for the sake of the silk. Corpuscles 
abound in the dust of the rooms where diseased silkworms have 
been reared, and if the mulberry-loaves which are given to the 
worms be sprinkled with this dust a groat mortality will ensue. 
And yet the worms that die of this food have no corpuscles. In 
fine, M. Pasteur is of opinion that the disease has always ex- 
isted, and that it is now only in a slate of great development, 
owing probably to great mismamigement. — Mechanics' Magazine. 

The epidemic which has of late years wrought such ravage 
among the silkworms has led to a vast amount of searching for 
substitutes for silk, and M. Joly, a well-known chemist of La 
Bochelle, conceives that he has at length found one likely to 
become of pi’octic^il importance. Ho has founil it, singularly 
enough, in the sea — that is to say, within the bodies of certain 
marine fishes. The exterior envelope, ho tolls us, of the eggs of 
the fishes in question consists of a very fine tissue composed of 
an immense number of exceedingly delicate filaments, which 
admit of being readily separated, and then cxjictly resemble thf)se 
of ordinary silk. The eggs are twenty-five coutimfetres in dia- 
meter one way by thirteen the other, and weigh 240 grammes 
each, and in their interior is a white albuminous matter, which 
M. Joly believes ctin be utilised in calico-printing; and a yellow 
colouring matter, which ho imagines may prove valuable as a 
dye. The obtainment from the envelopes of the eggs of a 
material for textile fabrics, closely resembling ordinary silk, he 
declares to be economically practicable on any scale. 

THE OAK SILKWORM. 

M. Camille Pkbsonnat writes to the 'Rmes as follows, con- 
cerning two letters which had appeared in that journal on his 
experiments in Ihe acclimatising and cultivation in Europe of the 
O^worm, BoTtibyx YamorTnM : — 



SSO TElB-BOOt OF FACTS. 

** The first letter, written by Mr. Ward, is very fitToorable to 
my attempts to intr^nce so great a source of fortune into the 
west of Europe, for which I sincerely thank Mr. Ward. My 
constant success in rearing this new species, the numerous re- 
wards I have received in various exhibitions or societies, the 
enthusiasm of the rural populations for this culture, prove to 
me that my efforts answer a great purpose. 

** In the second letter, Mr. Elphinstone P. Kobertson asserts, 
against what Mr. Ward has said after me, that the Yama- 
mdi is not a native of Japan; and that he has discovered in 
Matheran, Bombay Presidency, several worms which fed upon a 
tree of the oak family, and whose moths and the Yama-mm were 
identical. 

“ I beg leave to observe that Mr. Robertson is not, doubtless, 
thoroughly acquainted with the matter, and that he mistakes one 
species for another. 

“We already, indeed, know three species of silkworms, which 
feed upon the oak tree. 

“ First, the B. Yama^mdi of Japan, where it was always exclu- 
sively cultivated. It is the most precious for the produce. The 
cocoons are of a beautiful yellow-greenisli colour ; the silk is as 
thin, fine, and light-brown as that of the mulberry-worm. It is 
the one which I have acclimatised in Europe, and which Iv am 
now rearing at Laval. 

“ Secondly, the J?. Pemyi, of the north of China, which pro- 
duces the gridelin cocoon and silk. 

“ Thirdly, the B. Mylitta of the hills of the East Indies, which 
produces a large cocoon and gray silk, which silk, like that of 
the Pemyi, is greatly inferior to the Yama-mafs silk. Evidently 
this is the species Mr. Robertson has discovered in Matheran, 
and that he doubtless mistakes for the Yama-mai’ mentioned in 
Mr. Ward’s letter. 

“ On the subject of my rearing I have received a great many 
letters from England, in which I am requested to give informf^- 
tion about the oakworms, their cultivation, and the means of 
getting epgs. Would you be so kind, sir, as to make it known, 
by inserting this letter in the columns of the Times, that I am 
now publishing a Guido {Le Ver a Soie du Chene, Bombyx Yama- 
which treats of the history, rearing, habits, and products of 
this admirable insect ? 

“ As for eggs, I have been so much asked for them that I have 
but a few left to sell, the price of which is Ilf. a gramma, post 
or carriage paid. , 

“ Camille Pebsokmat. 

“ Sericiculture School, 19, Bretagne Street, 

“ Laval (Mayenne), Feb. 18.” 

A VALUABLE present from the Tycoon of Japan to the Emperor 
Napoleon has reached Marseilles. It consists of no less than 
15,000 cases of Silkworms, the more prized inasmifch as it has 
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been clearly proved that Japanese silkworms produce a superior 
quality of Bilk to those of any other country, and are, moreover, 
less liable to the disease which has of late years caused so much 
distress to the silk-growers of the south of France. 

BOTANY. 

BOTANICAX OE06BAFHT. 

Iw a note by M. E. Boissier on some new facts in Botanical 
Geography, he refers to the discovery, in Europe and Asia Minor, 
of some species of plants which are particularly interesting, 
inasmuch as their congeners inhabit very distant regions. A 
specimen of the J)io8Core<B (to which the edible yam of tropical 
countries belongs) has l)een found on the Pyrenees ; and a pelar- 
gonium (of a genus which includes our geranium) has been 
found in Cillicia. M. Boissier refers to similar discoveries and 
their relation to fossil species, and expresses a hope that as our 
knowledge of the flom of preceding geological epochs becomes 
more complete, we shall be better able to understai^ the distribu- 
tiou of plants at the present time. 

CONGUESS OF BOTANISTS. 

The Scientific Congress of English and foreign Botanists, 
under the presidency of M. de Candolle, of Geneva, has held its 
sittings at the South Kensington Museum. The president, on 
the first day, delivered his inaugural address in French. He 
commenced by defining the relative positions of the horticul- 
turist and botanist, and showing wliat assistance each could 
render to the other. Gardens might, he observed, be made more 
useful in physiological researches. With this view ho proposed 
that an experimental greenhouse be constructed wherein the 
temperature might be regulated for a prolonged time, and be made 
either constant or variable at will, to answer the purpose of 
physiological inquiry. He afterwanls desciintod on the fact that 
horticulturists who obtain now -nirietieB give them designations 
which tend to a confusion in botany. Ho suggested that new 
varieties should not receive Latin botanical designations, but 
merely different arbitraiy names, in order to avoid confusion, and 
without reference to the scientific nomenclature. 

The undermentioned papers, on subjects of detail, wore read : — 
Mr. Rivers, On the Culture of Fruit in Unheated Glass Struc- 
tures.” Dr. Moore, “ On the Climate, Flora, and Crops of 
Ireland.” Professor Caspary, of Konigsberg, “ On the Change 
in the Direction of tlie Branches of Woody Plants, caused by 
Low Degrees of Temperature. * Mr. J. E. Howard, “ On 
Present State of our Knowledge of the Species of Chinchona.” 
Professor Karl Koch, of Berlin, “ On Systematic Botany.” 

The Congress reassembled neact morning. M. de Candolle 
presided, as before. The first paper was read by Dr. Moore, who 
eontinued the subject he had opened on the previous day. Pro- 
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f«(BBOr Lecoq, of Clermont Ferrand, described Byzantine colclii- 
com; and the method of cultiyating it. Afterwards the same 
profssBor read a dissertation on the “Migration of Alpine 
Plants.” Mr. H. Howlett read a paper “ On Night Covering and 
Shading of Plant and Forcing Houses.” On this question some 
discussion ensued. Mr. James Anderson, of Meadow Bank, 
G-lasgow, made some observations on the temperature of water, 
and its effects upon plant cultivation, A discussion followed, in 
which Mr. Bateman, Professor Daubeny, Professor Eeichenbadi, 
and others, bore part. Dr. Dickson, of Edinbui^yh, expressed 
certain opinions, with regard to the leaves of Sciadopitys, which 
were contested by Professor Caspary, of Konigsberg. Mr. 
Krela^, of Haarlem, then read a paper on the names of garden 
varieties and the confusion of their synonymy, especially with 
reference to bulbous and tuberous root^ pLmts. The president 
exhibited a recent and exact measurement of the diameter of a 
great Wellingtonia Giganteay demonstrating, by the annular 
growths of wood, the extraordinary age of the tree. This de- 
monstration excited the most lively interest. Professor B^ich- 
enbach made a series of observations on certain varieties of 
plants, stating that, though he had examined thousands of 
specimens, ho had never been able to meet with a branched spike 
in an orchis. This point was discussed at some length. 'Pro- 
fessor Horren, of Li^o, read a paper “ On the Influence of 
Caslight on Plants ; ” and Mr. W. O. Smith one “ On the Corona 
of the Narcissus.” 


FIX)BA OF PENNSYLVANIA. 

At a recent meeting of the American Philosophical Society, it 
was stated that the native Florji of Pennsylvania was rapidly 
yielding to the inroads of a foreign flom. Plants which one of 
the leading botanists in the United States had described as rare 
were becoming plentiful, and had taken possession of the valley 
of the Susquehanna. Numerous plants, not indigenous, had 
appeared in the yard of the convict prison at Philadelphia. In 
this instance, the strangers were supposed to have boon intro- 
duced in the wool brought in for manufiicture by the convicts ; 
but the change^ of the flora on the large scale was attributed to 
the spread of railways ; and some of tho botanists present at the 
meeting expressed their opinion that the “ foreign ” flora would 
supplant the native in a comparatively short period. 


PBAIBIES. 

Mb. a. Fbndleb, in a paper on Prairies, in the American 
Journal of Sdencey states that, in his botanical rambles, he has 
seen prairies, llanos, and savannahs, of different magnitudes, and 
in different stages of progress. Contrary to the opinion of some 
philosophers, he does not think that the prevalence of moistuxe,^ 
although generally, 'S always connected directly with the preva- 
lence of mrests. He desenbes the coexistence of w immense 
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piimeyal forest and most extensive savannahs in one of the nprt 
rainy, humid regions on the northern coast of Venezuela. ^Ee 
considers that far the most power&l and principal a^ni^ 
that gave prairies and savannahs their existence is fire, which is 
still extending them. He mentions that, in February, 1867, a 
Ix^, by means of a lucifer-match, set fire to one of ^e great 
primeval forests. Over whole tracts the trees now lie dead, as if 
uprooted by a whirlwind. The subsoil is very shallow, and 
rests on hard rocks ; hence, the roots of the trees do not go down 
very deep, but extend laterally. When the spongy layer and the 
smaller roots are burnt, the trees lose their hold and fall, ^ing 
less from the fire than from being uprooted. Many kinds of tall 
reeds soon supply their place. Those are intentionally burnt off, 
and give way to the growt.h of the smaller grasses ; and thus 
savannahs and prairies are probably formed. 

The origin of Prairies is the subject of an article by Professor 
James D. Dana, in the American Journal of Science. In his 
Manual of Geology he refers to the degree of moisture as the 
most influential of all the causes which tend to determine either 
the presence of forests or the absence of prairies, in which he is 
supported by Professor Guyot. As Professor Winchell and Mr. 
Lefequeroux have recently propounded a theory which supposes 
tJiat the soil of prairies is of lacustrine origin, produced during 
an epoch of a vast inland sea following the glacial epoch. Pro- 
fessor Dana has been led to give further details of the facts 
supporting his opinion, being the results of obsen^ations in 
various parts of the world. The following are the conclusions 
at which he arrives : — That a prevalence of moisture is connected 
directly with a prevalence of forests ; that in a moist region soils 
of all kinds not under wafer may become forest -covered ; that 
grass regions may encroewli on forest regions, or the reverse, 
according to the dryness or moisture of the country ; and that, 
consequently, if moistness be especially favourable to the growth 
of forests, a change in the moistness of a region, occasioned by 
geological events, would be attended by a change in the adapted- 
noss to such growth. — Illustrated London News. 


GUM COPAIi. 

Db. Wblwitsch’s observations on the origin and geographical 
distribution of the Gum Copal of Angola, West Tropical Africa, 
read at a meeting of the Linnean Society, have appeared in 
their Journal. Large quantities of this rosin are stated to be 
collected by the natives in the sandy soil of an extensive 
hilly tract of barren countiy, studded with thorny bushes, with 
no large tree except the Adansonia. The gum is dug out of the 
earth by the copal gatherers at various depths, from two or three 
to ten or more feet, in a manner resembling gold-digging ; and 
great excitement appears when a good amount is discovered. The 
gum is found in various shapes and sizes, resembling a hen’s egg, 
a cake, a child’s head, &c. There are three kinds-*yellow, 
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red, and whitish; and the first furnishes the best Tarnish and 
fetches the highest price &om the dealers. Many of the natives 
assert that the co^ still grows on different trees, and that it 
a^nires its excellent qualities as a resin by dropping off and 
sinMng several feet into the soil, whereby it is deansed and 
obtains, after the lapse of many years, its hardness, inflamma- 
bility, and transparency ; but Dr. Welwitsch, after considering 
the statements of travellers and his own observations, expresses 
his opinion that the West African copal, and probably all gum 
resin exported under this name from Tropical Africa, may bo 
looked upon as a fossil resin produced by trees of penods long 
since past, and which are now nearly extinct or exist only in a 
dwarfed posterity. As evidence, he refers to the petrified crust 
on the surface of this copal, to its admitted occurrence in the 
earth, often at a considerable depth, and to its great resemblance 
to amber . — Illustrated London News, 

VEGETABLE ASHES. 

M. Eitgbne Mabchani) has published, in the Annates de Chimiej 
the results of his laborious researches on the composition of 
Vegetable Ashes (of oats, potatoes, beetroot, carrots, peas, &c.). 
In addition to the carbon which they derive from the atmosphere, 
plants draw from the soil in which they grow or from tlie waters 
which bathe them all the principles which enter into their com- 
position. Besides carbon the chief are oxygon, hydrogen, and 
nitrogen. In their ashes are found potassium, sodium, and other 
metals; chlorine, iodine, bromine, and fluorine, phosphorus, 
sulphur, carbon, silicium, and sometimes arsenic, but never 
aluminium, although alumina is nearly always diffused in groat 
quantity in the different kinds of soil invaded by vegetation. 
The results of M. Marchand’s experiments are given in a series 
of tables, which he presents with confidence, although the figures 
may differ from those given by other chemists. — Ibid, 

THE SENSITIVE PLANT. 

Db. Siobbson writes to the Athenmum : — Some months ago 
it occurred to me that the motion of the foliolos of the Sensitive 
Plant, on being touched by the finger, might be due to the trans- 
mission or interchange of electricity between the two ^ints in 
contact. Impressed with this idea, I took the opportunity a few 
days ago of putting the matter to the test, by using for the pur** 
pose of touching the folioles a non-conductor, a steel conductor 
and the filler. The experiment quite answered my expectations, 
as the subjoined letter from my friend. Prof. Divers, will testify. 
The plant, I should state, was in flower, and at this period it is 
probably more sensitive than at other times. On the 12th 
Au^st I experimented three or four times ; and on the 19th I 
again repeated these trials with a similar result, so that the 
care-taker spontaneously remarked upon the difibrence of the 
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effects prodaced. ^ They were these : on touching gently and even 
lightly pressing the folioles with glass th^ remained as th^ 
were ; on touching them with steel held in the fingers, or (in 
other instances) with the fingers, they made their usual moye- 
ment. Again, before I appli^ these tests, a gentleman asked me 
to explain how it happened that the plant moved more readily 
when touched by any of his children than by himself. He had 
seen this take place several times, and could not account for it. 
1 thought it harmonised exactly with my theory, and have since 
had reason to believe that with the same individual the action 
will be more evident when he is in a tonic state (if 1 may use the 
expression) than when he is exhausted and weary. Although 
what I have shown goes to prove that the passage of electricity 
between the points in contact will account for the movement of 
the folioles in such instance, I do not mean to say that whenever 
the foliole moves there must be contact with a conductor. For I 
hold it possible that the plant may be capible of developing 
within itself sufficient of such force to dose its folioles (a seem- 
ingly protective movement) if roughly handled. From what 
I had observed with regard to the sensitive plant, it appeared to 
me probable that the fly-trap movement of the processes of the 
Dic^a muacipda was due to the' same cause. Having gently 
touched these exteriorly, I was disappointed to find no result 
produced. Laying the tip of the little finger (in two cases) softly 
within the expanded processes, I found them to close, whereupon 
I immediately withdrew it, that there might be no possibility of 
injury to the plant. I thought the fact almost valueless, as there 
was no opportunity of testing what would be the action with a 
non-conduct,or. However, but a few moments had ebipsed, when 
my attention was drawn to a distinctly ptiinful sensation in the 
ulnar nerve at the right elbow — it being the little finger of the 
right hand I had used. This sensation persisted for some time ; 
then imperceptibly passed away. I admit that the subject is 
capable of many more tests and much more development than I 
can give it in this letter, or at this time. Now, when the rigid 
limit drawn by the old naturalists between the animal and vege- 
table kingdoms has been foimd untenable, there will be many, I 
presume, to admit that, a 'priori, there is no absolute reason why 
individuals of the former kingdom should bo endowed with power 
of generating electricity essentially denied to all members of the 
latter; few, also, I believe, will assert the antecedent 
of any of those plant-organs, termed * vessels ’ and ‘ ribs,* sub- 
Borving, in a very restricted sense, it may be, the puipose of 
nerves. — am, &c., ** Geobob Sigeimon, M.P.** 

The following is a copy of the letter from Pr. Divers, referred 
to above : — 

** Gharing-cross Hospital, London : August 15, 1866. 

“ My dear Dr. Sigerson, — ^At your request I am very glad to be 
able to acknowledge witnessing the interesting fact you showed me 
at Hew, on the 12th of the present month, concerning the eensi- 
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tive plant. The &ct waa this^ that while the leaves of the plant 
proved highly sensitive to the slight contact of your finger, or of 
a piece of steel held in your hand, they were not sensitive to the 
simUar contact of glass. This fact was new to me at the time. — 
Yours, my dear Dr. Sigorson, very truly, 

** Edwabo Divers, M.D.” 

From Greytown, Nicaragua, Mr. W. E. Hamilton writes: — 
“ In a letter of Dr. Sigerson’s to the Aihenaum^ he states that the 
folioles of the sensitive plant were touched by him with a non- 
conductor, and exhibited no movement. The sensitive plant is a 
common weed here, and is at present, as in his experiments, in 
fiower. 1 touched it with glass, sealing-wax, iron, and the hand, 
and in all cases found the usual movement, which also took place 
when the plant was gently blown on with the breath. No such 
difference as, on any electrical hypothesis, we should expect, 
existed between the sensitiveness of the ends and middles of the 
folioles. Another fact about the sensitive plant, which the 
electrical theory does not explain, is the closing of the leaves at 
night. Perhaps the move hopefid question would be, not “ why 
do they shut ? ” but “ why do they open ? ” And I may be per- 
mitted to guess that the solar rays in the morning, or the solar 
diffused light, throws the molecules of the folioles into some new 
condition, the result of which is their opening, and that such a 
molecular condition is destroyed by the vibration caused by 
touch. What this molecular condition is, perhaps we shall 
never know, or, if ever, through microscopic analjTjis. Dr. Siger- 
son’s observation, that children affect the sensitive plant more 
than adults, I confirmed by comparing the effects of my own 
touch with that of a cliild of seven years old, who affect^ the 
plant more powerfully than I could do. 

“ W. E. Hamilton.” 

THE SUOAB-CANB IN PERU. 

The Sugar-cane flourishes in Peru, and the manufacture is con- 
ducted on the most approved principles. The sugar is very 
fine in quality, and white in colour, with small crystals, and 
worth, in the opinion of good judges, 27«. to 28«. in bond. The 
flavour more resembles date than sugar-cane. If such fine sugar 
be produced to any extent, there can be no doubt that a large 
trade will result ; but it is doubtful whether the great distance 
of Peru from Europe would not, by heavy transport charges, 
partially shut the produce out from our markets. 


VEGETABLE PARASITES OP THE HUMAN SKIN. 

The Quarterly Journal of the Microscopical Society ^London 
contains a valuable paper, by Mr. Jabez Hogg, on “ The Vege- 
table Parasites of the Human Skin.” The object of his^per 
is, to show that vegetable parasites do not produce different 
varieties of skin disease; but that when certain dise^es already 
exist the fiingi, finding a suitable soil, greatly aggravate and 
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often diange the type of the, disease; that these diseases are 
always associated with neglect of person, dirt, bad air, want of 
light, and deficient nourislment ; that the spores of ^ngi are 
always floating about in the atmosphere, and are ever ready to 
be deposited and take root in a favourable wil. Of this Mr. 
Hogg gives many illustrations, and shows that, although yeast, 
and other weU-known fungi have been separately class^, never- 
theless, they could be made to pass through the same changes, 
and pi^uce ferments that could not be recognised one from the 
other ; and, therefore, diflerence of form ho believes to be entirely 
due to the soil or nourishment supplied, and dependent on such 
circumstances as whether the growth of the fungi takes place 
in a sickly plant, a saccharine solution, or an animal tissue.* 

VBGETAIJLB POISONS. 

Pbofessou Schnetzleu has reported, in the Bihliotk^gys 
UniversdU of Geneva, the results of his experiments on the 
action of the Ourare, and other Poisons, on Plants, wliich have led 
him to conclude that plants die under the influence of poison in 
the same maimer as the inferior animals, whose bodies are prin- 
cipally composed of sarcode. In both cases the poison produces , 
in the protoplasma, or living matter, changes which destroy its ' 
contractility and power of moving. Plants and animals re- 
semble each other in very many incidents of tjioir lives; and 
this analogy extends also to the manner of their dea^ under 
the action of poisons. Professor Schnetzlor describes 8ie effect 
of poisons upon tlie sensitive phmt, barberry, nettle, &c. . 

PHYSIOLOGY OF TUBES. 

Mb. Arthitr Gkts has reported to the Paris Academy of 
Sciences the following results of hie latest researches into the 
Physiological History of Trees. He assorts that nutritive 
substances occupy the amyliferous (starch-bearing) tissues of the 
trunk during the greater part of the year, the time when they 
are wanting being very short, and to bo reckoned by days rather 
than by months ; tliat the starch secreted in the summer seems 
to remain immovable during the ripening of the fruit ; ahd that 
there are only two great movements of nutritive matters in the 
interior of the trunks of trees — the prixliictif)n of these matters 
in summer and their re-absorption in the spring. 

HUNGER PLANT. 

The Erythox^ylon Coca, a Peruvian plant, has been found to 
possess the property of quelling the sensations of hunger and 
thirst for several days. M. He Kossi reports the fact from ex- 
periments on himself. The decoction of a hundred grains pro- 
duced the effect for forty-eight hours, the muscular powers being 
preserved. The plant appears to narcotise the nerves of the 
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Btonuu^ and suspend the digestive ftinctions, without affi)rding 
any nutriment. It may become a useful medicine. — Cosmos. 

THE TALLOW-TBEB. 

The Tallow Tree, of China, which gives rise to a vast trade in 
the northern parts of that empire, has been introduced into 
India. It grows with great luxuriance in the Bhoons and in the 
KohistaU'Of the North-Western Provinces and the Puiyabi and 
there are now tens of thousands of trees in the Gtovemment 
plantations of Kowlaghir, Hawul Baugh, and Ayar Tolie, from 
which tons of seeds are available for distribution. Xh*. Jameson 
prepared from the seeds 100 lb. of tallow, and forwarded 60 lb. to 
the Punjab Railway, in order to have its properties as a lubri- 
cator for railway machinery tested. For burning, the tallow is 
excellent ; it gives a clear, bright, inodorous flame, and is without 
smoke. The tree fruits abundantly, both in the Bhoons and 
plains, and grows with great rapidity ; many trees raised from 
seeds, introduced eight years ago, l)eing now 6 ft. in circum- 
ference and 3 ft. from the ground. The timber is white and 
close-grained, and well fitted for printing-blocks. The leaves, 
too, are valuable as a dye. 

THE OBASS-TRKE. 

There are few who have ever travelled any distance in Vic- 
toria but have met with the Grass Tree {Xanlhorea)^ which is to 
be found in nearly all parts of Austmlia. Up to a very recent 
date it was supposed only to bo a useless growth, encumbering the 
land. A few knew from the blacks that it, contained a very 
tenacious gum — tlio blacks usetl it as a glue for joining parts of 
their weapons ; but it is only within the last few months that the 
following valuable articles have been obtainiKi, after groat labour 
and expense, by a Mr. Bodd. St. Ronan’s, the place where Mr. 
Bodd has erected his works to carry on the experiments, is situ- 
ated about eighteen miles in a southerly direction from Colac, and 
here for some months past experiments have been carried on in 
connection with the gniss-tree. The root is the portion used in 
these experiments, and usufilly weighs from 10 lb. to 60 lb. The 
root is composed of the stems growing in a close mass aroimd 
the inner portion or kernel. From the outer portion of the root 
gum-shell^ in large quantities is obtainable; the refuse con- 
tains a large quantity of gas, and can be made available for 
lighting tlie works. From the inner portion is extracted, by 
pressing or distilling, a spirit equal to the best brandy, also 
alcohol; after distilling, a quantity of saccharine matter re- 
mains, from whifch sugar can bo extracted. The present supply 
of grass-tree in the neighbourhood of St. Ronan’s is computed 
to be equal to a supply of 600 tons per week for the next ten 
years. Gfreat quantities of young grass-trees abound, which will 
keep the supply up, and doubtless cultivation would greatly en- 
large the roots . — Melbourne Heralds « 
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CUI/TUBB OF TBX7FFLES. 

Hr. Broohe has communicated to ^he Bojal Horticultural 
Society a paper on Truffles and their Culture, containing im- 
portan^ hints and recommendations for increasing the production 
of these delicate articles of food. Mr. Broome shows good reason 
for encouraging their cultivation in our parks and plantations, 
and states that as the districts especially suited are those situated 
on the great band of calcareous beds which run diagonally across 
the isbind from the S.E. comer of Devonshire to the mouth of 
the Wash in Norfolk, it is to the proprietors of lands in these 
districts that we must look for any successful attempts to culti- 
vate these fimgi. 


THE FUNGI OP GREAT BRITAIN. 

Amongst the recent additions to the Food Department in the 
South Kensington Museum are thirty large drawings (of a series 
at present incomplete), by Mr. W. G. Smith, of the principal 
edible and poisonous fungi of Britain. Although similar draw- 
ings to a smaller scale are found in some of the Continental 
museums, this is the first time any reliable drawings from 
nature, with the necessary sections, have been made for educa- 
tional purposes for any museum in this country. A reference to 
the portraits of these equivocal productions will show what weird 
and curious aspects some of these plants, so common in our 
pastures and woodlands, present- — so valuable, when understood 
as additions to the table, and so dangerous, when the poisonous 
spefeies are by accident substituted for the esculent. 

We trust this series of drawings will tend to prevent repetition 
of the cases of poisoning we constantly read of every autumn. 
The real seeds (or spores) of various species also exhibited, call 
to ‘ mind the mysterious brown powder poison of the gipsies, 
called “ drei,” confessedly extracted from fungi, and of which we 
heard so much a few years ago with no fmal result . — Mechanici 
Magazine. 


WATER IN HORTICULTURE. 

In the Journal of the Royal Hortictdtural Society wo have the 
conclusion of Professor Schultzenstein’s paper on the constituents 
of Water, in which ho asserts positively that pure pump, spring, 
or river water contains an inexhaustible supply of nutriment ; that 
it is the real staple food for plants ; and that the knowledge of 
this is calculated to throw light on many puzzling phenomena 
in vegetable physiology and culture. The art of making water 
nutritious should be the true aim of horticulture and a^culture. 
The Rev. W. Kingsley gives an illustrated note, describing his 
method of border-heating. By placing pipes for the circulation 
of hot water among drain-tiles under the earth, near the roots of 
trees, he maintained a temperature equal to that of a very ^ntle 
hotb^ during the winter months. He thus (at South Kilver- 
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ton) obtained fruit of excellent flavour, which otherwise could 
not have been ripened. He considers his system as yet as 
merdy an experiment. 


BEPOBT ON KBW GABDBNS. 

Hb. Hooxeb has presented the Annual Report on the Botanic 
Gardens ; he describes the influx of visitors as exceeding that of 
the year 1864 by nearly 60,000 persons. Of the whole number 
who went to Kew Gsudens during the last year, 260,040 arrived 
on Sundays, and 269,201 on week-days ; the total was 620,241. 
The greatest monthly attendance was in June (116,816), the 
smallest in February (2,792) ; the greatest week-day attendance 
(June 6th) was 19,849; the smallest (October 26) 9 persons 
only ; the greatest number who presented themselves on a Sunday 
(July 30) was 16,842. In the Botanic Gardens Dr. Hooker re- 
ports, that a rapid improvement is visible, which is partly due to 
official arrangements, but mainly to the skill of the Curator, 
especially in the orcliid and fern collections, the palm-house, the 
cacti, and other succulents. Among desiderata are types of the 
vegetation of South Africa and Australia, the old plants being 
worn out ; also, new orchids, palms and tree-ferns, a stock of use- 
ful plants for exchange, improvements of lawns, flower-beds and 
shrubberies by the introduction of new and uncommon ornamen- 
tal plants. No alterations of consequence have been made in 
the grounds. A very important alteration was the conversion of 
the “Victoria-house” into an “economic plant-house,” to be 
devoted henceforth to the display of a selected sot of tropical 
plants, which are useful for food, or us dnigs, or in the arts. 
This will save visitors the trouble of searching the large collec- 
tions in the palm-house, &c., for what they most wish to find 
readily. The success of the Victoria Regia, in the larger house 
built for it, renders it inexpedient to devote another to it. Space 
is needed for water-plants ; it is desired to heat a small tank in 
the open air for this purpose, in which even tropical water-lilies 
may be seen to flower freely. A small collection of Japan plants 
has been brought together near the heat-house No. 14. The 
collection of cacti, aloes, succulents and bulbs, in No. 7} has 
been materially increased, chiefly through the liberality of W. 
Wilson Saunders, Esq., whose almost annual contributions are 
both the most valuable and the most numerous the establish- 
ment has received since its foundation. From India and the 
colonies satisfactoiy accounts continue to be receive^ of the pro- 
gress of botany under the; various colonial botanists and heads 
of botanic gaidons, who were, for the most part, sent out from 
Kew by Sir W. Hooker. From Ceylon ripe seeds of cinchona 
have been transmitted, vid Kew, to Jamu.ica, Trinidad, the 
Mauritius, Cape of Go^ Hope, Queensland, &c. As the first 
fruits of the introduction of cinchona into our eastern posses- 
sions, this event marks an epoch in the history of the drug, and 
fleets credit on the able manager of the Ind^ plantations. 
That officer reports favourably of the condition oi various plants 
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transmitted to tlie island of Ceylon, and continues to send most 
valuable collections of economic plants, ferns, and orchids, In 
India proper the cinchona plantations are flourishing, also in 
Trinid^. The Governor of Queensland reports the discovery, 
Mr. W, Hill, Director of the Botanic Gardens, Brisbane, of a 
most valuable tract of well-watered land in the neighbourhood 
of Bockingham Bay, which is admirably suited for the cultivation 
of sugp, cotton, indigo, &c. At Brisbane, coffee, cinnamon, mango, 
tamarind, cotton, all-spice, ginger, indigo, tolmcco, and Cinch^a 
ealiaaya have been cultivated with complete success. 

No important change has been made in the museums at Hew. 
The herbarium has received two most valuable additions by 
means of the collections of orchids of Dr. Bindley (by purchase), 
and the gift, by his sister, of the South African and South 
American collections of the lata Dr. Burchell ; these were two of 
the most important private collections in Europe. The former 
is the key to the nomenclature of the vast and important variety 
of orchids, and contains 3,000 specimens in perfect condition, 
mounted, and copiously illustrated with sketches and dissections 
by Dr. Bindley. Dr. Burchell’s South African collection com- 
prises 12,000 specimens, ticketed; that of South America 
(Brazil) comprises 52,000 specimens. Dr- Hildebrand, of the 
Sandwich Islands, has presented a most important collection 
(580 species) of plante of those isknds. The plants collected 
durii^ Biout.-Col. Polly’s Arubijin journey have been presented 
by him to Kew. Of publications connected with the herbarium 
and library at Kew tlxe following are the most important ; the ^ 
second part of the Genera Tlantarum^ by Mr. Bentham and Dr.* ' 
Hooker ; the third volume of Mr. Benthara’s “ Flora Austra- 
liensis ” is nearly completed ; the third volume of Drs. Harvey 
and Bonder’s “ Flora Capensis ” is published ; the fourth volume 
is in progress ; a very valuable and laborious work on the African 
Legumino8€Bj by Mr. Bentham, has been published by the Bin- 
nean Society. “ The Flora of Tropical Africa ” is being prepired 
by Prof. Oliver. The number of donors, &c. to the herbarium 
has been unprecedented, comprising eighty persons and institu- 
tions ; the number of specimens received is nearly 100,000. 

’mOTINTAIK silk of CHINA. 

Ik this country the best Silk is produced by nourishing the 
worms on the leaves, not of the oak, but of the “ Tseon-tso- 
tsze,” which ;exists, however, only in small quantities. The 
chiysalids which are not kept for breeding are used by the 
Chinese as an article of food. Not a tenrii of the hillsides 
suitable for the oak-bushes are at present planted with^ them. 
But considering the quantity of silk already pijpduced, it may 
be taken that the trade could be developed into one of appre- 
ciable importance even for our great manufacturing interests, 
unless exactions and jealousies of the local mandar ins inter- 
posed to repress it. 
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FBOBABLB EXHAUSTION OF COAL. 

At page 77 we have given an abstract of Prof. Jeavons’s views 
on this important question, as stated by him to the Scientific 
Students’ Association, at Manchester. 

It 'was during the Meeting of the British Association at Not- 
tingham that public attention was dra'wn to this question by the 
foUo'wing letter in the Times : — 

“ Permit me briefly to comment upon the following extract 
from your report of Mr. Grove’s Inaugural Address to the British 
Association now assembled at Nottingham: — ‘At a moment 
when the prospective exhaustion of our coalfields, somewhat 
prematurely, perhaps, occupied men’s minds, there was much 
encouragement to be derived from the knowle^e that we could 
at will produce heat by the expenditure of other forces.’ You 
interpret this passage as a promise, on the part of the author, 
that there "will result ‘ an inexhaustible stock of heat for our 
railways from the creative powers of science, when our coalfields 
give way and such, assuredly, will bo the interpretation of the 
public in general. 

“Now, while the doctrine of the mutual convertibility of 
various forces may be received ns established on satisfactory evi- 
dence, it should bo clearly understood that man has no power to 
create even an infinitesimal quantity of any force. The creation 
of force is the solo prerogative of the Groat First Cause. The 
power of man is limited to the application of pre-existing forces 
by the action of his muscles under the direction of his brain; and 
the exorcise of his muscles, as well as the function of his brain, 
is wholly dependent upon the evolution of force from his food. 
That food is matter which has been elaliorated under the influ- 
ence of solar light ; or, in other words, it represents a store of 
force derived exclusively from the sun. Although the food of 
man consists partly of vegetable and partly of animal substances, 
yet both owe their existence directly or indirectly to that light. 
Purely carnivorous animals form no exception to this universal 
law ; for they prey upon other animals which are herbivorous. 
Let the sun be extinguished, and ’ every living thing would 
speedily die. Hence it appears, that man is, as it were, only a 
vehicle -of pre-existent natural force, to be applied as his inscru- 
table 'will may deteimine. However humiliating this view may 
be to proud spirits, it is nevertheless undeniably true. 

“ The black thing which we call coal may bo dug out of the 
earth by the expenditure of an amount of muscular force exces- 
sively minute compared with the force which it is capable of 
evolving when burnt. The force is in the coal, hnd coal is, so to 
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speak, an accumulation of sun force, inasmuch as all coal may be 
shown to have been derived from plants, and all plants from solar 
influence. Although Mr. Grove has laboured earnestly and 
successfully in the investigation of the electric forces, yet never 
has he generated an atom of those forces, except from some other 
pre-existent force. Like Franklin, he may have conducted 
lightning from the clouds, but that is irrelevant. By a simple 
system, of which he tells us, he has directly converted mechani- 
cal force into heat ; and, conversely, every one knoWs how, in the 
steam-engine, heat is converted into mechanical force. It was 
Mr. Grove who contrived the compact energetic little battery 
bearing his name, which enables us so easily and so quickly to 
produce intense heat from electric force. That force, however, 
proceeds from the oxidation of a metal which occurs in natur*^ 
either in combination with oxygen or another element, from which 
it is separated by the action of the strong heat of burning coal 
or other fuel. 

“ It is fair to expect that a philosopher of sound reputation like 
Mr. Grove, especijdly when speaking to the world in the capacity 
of President of the British Association, would not hazard even a 
conjecture as to the future probable discovery of a substitute for 
coal without some reason. Yet no reason has he assigned ; and 
allow me, sir, through your columns, to challenge him to produce 
one. Should he respond triumphantly, no one will rejoice more 
than yourself, I am sure, and more than the writer of this letter. 
If he fail to do so, then the * encouragement,* of which he speaks, 
will be regarded as groundless and delusive, not to say mis- 
chievous.*’ 

Professor Eogers, President of the Section of Economic 
Science and Statistics, has expressed his opinion that the mate- 
rial wealth of Great Britain is owing more to its geographical 
position than to its manufactures, and consequently to the pos- 
session of coal, upon which those manufactures largely depend ; 
and ho predicts that ‘‘so long as its people are industrious and 
resolute ’* it will be “ the highway and the mart of nations.” But, 
supposing our manufactures greatly to decline, as inevitably will 
be Ae case when our coal either is exhausted, or, what is equiva- 
lent, has become much dearer than the coal of other manufac- 
turing nations, to what, it may be asked, is the industry of our 
people to be devoted ? Not to agriculture exclusively, for our 
population at present is greatly in excess of what is needed for 
the cultivation of the land. What is happening at this momrat 
in Cornwall, firom the exhaustion of its tm and copper, will in- 
fallibly happen to Great Britain generally, from the future ex- 
haustion of its coalflelds. Emigration is the only alternative, 
sad as it may seem, and accordingly the process of comparative 
depopulation has begun in Cornwall. There may still bo plenty 
of tin and copper in that county ; but if, in these ^ys of free- 
trade, Ikey cannot be raised at a remunerative price, owing to 
foreign competition, then, in a commercial point of tiew, thegf 
Q3 



TXABi-BOOS; 07 7ACI1S. 


2U 

maT be regarded as worthless ; and just so will it hereafter be 
witli respect to our coal, when a similar condition arrives. 

The statements published in the Times were repeated, and more 
fiillj detailed, in the very able and comprehensive speech with 
which Mr. Hussey Vivian prefaced his motion in the House of 
Commons on the 12th of July, for an address to the Crown for 
the appointment of a Royal Commission to investigate the present 
state of the coalfields of Great Britain, and questions connected 
with the present rate of consumption, and probable duration of 
that supply. The honourable member referred to the introduc- 
tion of the subject some jears ago by Sir William Armstrong, 
then President of the British Association, who spoke in a manner 
calculated to awaken grave fears. Subsequently, the works of 
.IJr. Hull and Mr. Jeavons appeared ; the member for Westmin- 
ster brought the matter under the notice of the House of Com- 
mons, and the Chancellor of the Exchequer dwelt on the subject 
on one of the gravest occasions on which he was called on to 
address the House. The importance, therefore, of a clear and 
distinct statement of all that science can teach us on the subject, 
cannot admit of question. The main points of enquir}*^ are, the 
depths at which coal can be worked, the effect of depth in increasing 
the cost of working, the quantity existing or calculated to exist in 
our present coalfields witliin a practicable depth, and the con- 
tents of those fields which as yet arc undiscovered, but of which 
the possible existence is indicated by geology. The question of 
the rate of consumption would remain after all the others were 
disposed of. 

“With reference to the future supply of coal in this country,” 
(says another Correspondent of the IHmcSy) “ we must all naturally 
look with some impatience to the Report of tbo Royal Commis- 
sion appointed to inquire into the question ; but I must confess 
that when 1 seo the scientific and coal-owning elements alone 
represented in that Commission, and the commercial element 
absent, I do not look for an entirely disinterested and comprehen- 
sive Report ; especially when it is the interest of every coalowner 
to work - out as much coal as he can during his lease, leaving the 
future to take care of itself; and therefore few coalowners will be 
led to believe that the supply is failing, and should be restricted 
to national purj^ses, or that coal will not be eventually found 
under the Permian strata, the chalk, or London clays. It is con- 
trary to the teachings hitherto of our most practical geologists 
and coal viewers, if such should be the case. At all events, to 
my mind, coal will have been imported into this country from 
America long before coal shall have been worked at the extra- 
ordinary depths required to reach it under such circumstances. 

“ In conclusion, 1 think that few will deny that coal is being 
wrought excessively in this country, and for its growing needs 
must still continue to be worked ; but while a conscientious dis- 
ciple of the free-trade doctrine, I am thoroughly convinced that 
there are*limit8 and exceptions to it, and that dO coal should be 
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allowed for export, except under a heavy duty — say of 58. per 
ton. Wine free of duty is no equivalent for our coal. Grapes 
are reproducible ; coal is not. Hence the difference. 

“ The export of coal is 9,000,000 tons, representinc one-tenth 
part of all that is wrought and raised in the United Kingdom. 
Surely this is a saving worth making in the interest of the pre- 
sent and the future.” 

At the meeting of the British Association, Sir Boderick Mur- 
chison read a paper “ On the various Tracts of England and 
Wales in which no productive Beds of Coal can reasonably be 
looked for.” He began by referring to the ingenious theory 
of Mr. Godwin Austen, tliat coal might bo found under London 
and in the south-east of England. Mr. Aubteii argued that, as 
coal was worked under the chalk of Valenciennes, and hod l)een 
found to a certain extent in recent sinkings under the cretaceous 
deposits ranging westward towards Calais, it might further ex- 
tend across the Channel, and bo found under similar rocks in the 
south of England. But reflection on the order and nature of the 
rocks in the south-eastern counties le<l him to the opposite con- 
dusiun. He thought that no productive coal-measures cxmld be 
looked for in Essex, Kent, Sussex, Middlesex, Hertford, Berk- 
shire, Oxfordshire, Suffolk, Norfolk, or the eastern counties. In 
this hopeless list Nottinghamshire was happily not included; 
but to it must be added all the numerous tracts wherein rocks 
older than the carboniferous rose to the surfjico, as in the greater 
part of Wales and Herefordshire, in all of which, of necessity, 
no coal could bo found. A great portion of Lincolnshire and the 
East Biding of Yorkshire would bo equally unproductive. The 
district between Croft, Middleton, One Bow, and Middlosborough 
was also destitute of coaL At the last-named place Mr. Vaughan 
had sunk to a depth of 1,800 ft., and had there come to a bed of 
rock-salt. Mr. Webb, of Newstoad, was now making borings on 
his estate near Northallerton. There was no proof that the 
Newcastle and Durham coalfields extended beyond the mouth of 
the Tees. He admitted, however, the possibility of sinking those 
beds at greater depths. There was no coal in the district be- 
tween Barnard Castle and Harrogate. Sir li. Murchison said 
he would give no opinion on the duration of our coalfields until 
the Boyal Commission on the subject had completed their in- 
quiry. In 1866 the consumption in this country was 100,000,000 
tons. Most judiciously, therefore, had Sir W. Armstrong aroused 
attention to the subject at the Newcastle meeting of the British 
Association, and he had now simply to inculcate on the public 
not to believe in the almost houndless range of our coalfields 
which some would assign to them. 

The Director of the Geological Survey of India, Dr. Oldham, 
states, in his last Beports on the coalfields, that about 400,000 
tons are raised annually in Eastern Bengal, while the largo de- 
posits in other parts of the empire appear to he neglected. 
The great beds in the valley of the Nerbudda,.and in the Kur- 
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hurbari district, still lie undisturbed ; but the latter will soon be 
traversed by a railway — a chord of the East Indian line. 
Another extensive deposit is the Peuch coalfield, discovered in 
1852 by a missionary, the Eev. J. Hislop, in the Chenduara dis- 
trict of the Central Provinces, which is described as the thickest 
in India. Assam, too, besides its j)lantations of tea, abounds in 
oofid of “ rich ” quality. Hence it is exacted that, in course of 
years, there will be a great coal-trade in India. The demand 
for consumption on railways must necessarily increase; and 
when once a steady coal tmlfic is established between the mines 
and the coast, the Peninsular and Oriental, and other trading com- 
panies, will take their supplies from thence, and save the heavy 
expense of sending out coal from England. Among the advan- 
tages that may naturally be anticipated, will be a reduction in the 
cost of travelling in Indian waters, and between India and Egypt. 


THE SOUTH WALKS COALFIELD. 

In a pajier read to the South Wales Institute of Engineers, the 
Duration of this Coalfield is treated of by Mr. Bodlington, of the 
Hhymney Works. He estimates that the upper and lower seams 
of the district, of 2 ft. and upwards in thickness, contain a total 
of 21,374,976,000 tons of workable coal, and, after deducting the 
comparatively small quantity alrefwiy worked, there is left the 
enormous total of 21,000,000,000 tons. Ihis calculation is 
based on* the Ordnance surveys and other recognised authorities, 
which show, that the aggregate area of the coal basin is 866 
square miles, and Mr. Hedlington, in his paper, estimates that each 
acre will yield 1,200 tons, after making duo allowance for faults, 
loss in working, and other drawbacks. Tho lower seams contain 
by far tho largest quantity, and, in order to work the coal, it will 
be necessary to go down a depth of 1,000 yards, which is be- 
lieved to be tho greatest depth in the centre pf the basin. In 
Lancashire there are no>v pits 700 yanls deep, which are success- 
fully managed, and from the constant improvement that is taking 
place in mechanical appliances there is eveiy probability that 
long before the coal of the lowest stnita is required, the diffi- 
culties of going down or worki^ 1,000 yards deep will be en- 
tirely removed. The present yield of Monmouthshire and South 
Wales is about 11,000,000 tons annually, and at this rate the 
basin will not be exhausted for 1,918 years, and it will supply 
the total consumption of the United Kingdom for 229 years. 
The increase of temperature in working the lower measures will 
be considerable, as heat increases about one degree in every 
55 feet, but with adequate ventilation no difficulty is anticipated 
under this head. As to the probable increase in the consumption, 
Mr. Bedlington believes that the Tnaximum has been nearly 
reached, liking at aU these facts, which it may be said are 
the embodiment of the opinions of the leading mining engineers 
of South Wales, there is not much cause for alarm as to tho 
predicted exhaustion of our coalfields. « 



eSOLOGT AlH) MHOEBALGGY. 


24 ? 


BECENT BI8COTBBT OF COAL IN 8HBOPSHIBB. 

The works in connection with the New Stafford Coalpits, near 
Shifihal, have been commenced ; the successful sinking having 
been celebrated by a banquet, presided over by Lord Q-ranville. It 
is computed that the mine contains ten million tons of coal, the 
estimated yield bein^ at the rate of 27*000 tons per acre. It has 
hitherto been an article of belief among geologists, that the line 
shown upon the official geological maps as bounding the Shrop- 
shire co^eld on the east, and representing what is known as 
the “ Q-roat Shropshire Fault,” marks the extreme limit of the 
bed on that side; and that beyond it., as far as the South Stafford- 
shire field, there is an entire absence of coal. The Now Stafford 
Pits are sunk at a point some distance to the oast of the “ fault,” 
and the result of the experiment having demonstrated the fallacy 
of the geological dogma, the question is now being raised as to 
whether coal may not be found in other portions of Uio proscribed 
district. A pair of pits has already been sunk in the reputed 
“ dead ground ” a little to the south of the New Staffoixi Mine ; 
and if the result prove equally successful, there is a prospect of a 
considerable change taking place in the aspect of East Shropshire, 
at present a purely agricultural district. 

ANTnUACITM COAL. 

Hitherto the difficulty of Smelting Iron in South Wales with 
Anthracito has proved nearly insnj)ei*able, owing mainly to two 
causes — decrepitiition and the consequent production of refractory 
agglomerations of anthracite dust and slag, whereby the work- 
ing of the furnacn has been either greatly deranged or actually 
stopped. The late Mr. Crane was the first person who attempted, 
many years ago, to use anthracite in the smelting of iron, at 
Yniscedwin Works ; and it is at the same works that this im- 
portant problem seems to have been at length satisfactorily solved 
by Mr. S. H. Blackwell. Many failures had to be encountered, 
and the project was about to be abandoned as hopeless, wlien, 
fortunately, it was decided that a final experiment should be 
made. The internal form of the funuice having been adequately 
modified, ever since the several residls are stated to have 
been entirely satisfactory. The ton of pig iron, of the qualities 
known as Nos. 2 and 3, is now producod in the furnace with a 
consumption of less than one ton of coal. The report for the 
week ending June 10 shows that in that week 128 tons 4 cwt. of 
pig iron were made with 112 tons 10 cwt. of coal, in the pro- 
portion of 1 to 0-88. This is a great achievement, and one which 
may be justly regarded as of national importance. In the United 
States there is fine quality of anthracite, which has l)een largely 
applied to the smelting of iron, but with a consumption of nearly 
two tons of coal tx) one ton of pig iron. Weight for weight, an- 
thracite contains more heat-giving power than any other kind of 
coal ; but as it does not directly yield volatile inflammable gas, 
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like.oidinaiy bitmniiioTLS coal, it has not been nsed in reyerbeza- 
toiy fomaces, where flame is required. It is, however, demon- 
strable, thaty by suitable arrangement, copious and intensely hot 
flame may be generated exclusively from anthracite. From con- 
stant experience in its use in fomaces during the last flfteen years, 
the writer has no hesitation in asserting that this beautiful and 
smokeless fuel is capable of being applied as a perfect substitute 
for smoky bituminous coal, both in houses and manufactories.^— » 
Correspondent of the Times, 


THB BELOIAIT COAI. MSASTTBES. 

Thebe has been read to the British Association a paper ** On 
the Anglo-Belgian Basin of the Forest-bed of Norfolk and Suf- 
folk, and the Union of England with the Continent during the 
Glacial Period,” by the Rev. J. Gunn. A question of the great- 
est importance had been raised by Mr. Godwin Austen with 
reference to the extension of the Belgian coal-measures to this 
country. It was evident that in the mesozoic period, the contin- 
uous ranges of chalk in Belgium, France, and England formed a 
basin, in which tertiaries were deposited. The writer of the 
paper, after researches carried on upwards of thirty years, had 
come to the conclusion that the forest-bed was the estuarine de- 
posit of some great river or rivers flowing westward, closed on 
the south by a ridge of chalk-hills, and open to the sea on 
the north ; and that such ancient river or rivers were now repre- 
B3nted by the several rivers flowing into the German Ocean 
between the mouths of the Scheldt and the Rhine. Thus there 
plight be said to be on the English coast tlie remains of an 
estuary without a river, and on the Belgian side of a river or 
rivers without an estuary. The rev. gentleman followed up a 
description of the deposits by a remark that he strongly sus- 
pected the disruption of this country from the Continent took 
place at a more recent period than was assigned to it by geolo- 
gists generally. His impression was, that the forest-bed and the 
crag-series which preceded it could only be studied to advantage 
in connection with, and as part of, the corresponding beds of the 
Continent. 

In the discussion upon the questions raised in this paper, the 
President said he began to strongly suspect, that oven the valley 
of the Thames might bo filled with glacial drift, showing that it 
was submerged during the glacial period. 

SOUBCE OF FETBOLETTH. 

In a commimication to the American Philosophical Society at 
Philadelphia, Mr. J. P. Lesley states that, from facts collected in 
Eastern Kentucky, he is further confirmed in opinion that the 
coal-measures are the Source of the springs and wells of Petro- 
leum which have there been recently opened. The plants of the 
Great Conglomerate, he remarks, have been convert^ into thick 
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oil, which readies the surface bj horizontal drainage orer the 
water-bearing shales of the ialse or lower coal-measures. There 
is still another “ horizon,” or deposit of oil, but that is far down 
in the Devonian series. Mr. Lesley mentions further, that he 
has seen “ petroleum trickling from Upper Silurian limestones 
at Cape Gasp^, Canada East, the surfaces of the limestone bed 
being almost covered with the vestiges of cocktail fucoids, 
coralloids, bivalves, and tnlobites.” 

iL subithto ou^ w jKIaXts 

Fifteen miles below Franklin, in Western Pennsylvania, an 
Oil-well has been accidentally set on fire, and the flame is said to 
defy all attempts to extinguish it. The Meadville Bcpiihlican gives 
the following account of the extraordinary spectacle presented : 
— “ Imagine a space, perhaps 40 ft. square, sending up a solid 
sheet of flame nearly 60 ft. in height. It lights up the country 
for miles around, so that one can see to read a newspaper at a 
distance of four or five miles. The heat of the fire has started 
vegetation to growing, and grass can he plucked there as green 
as that found in summer time. The well is owned by parties at 
Rochester, and was struck four years ago. It commenced flow- 
ing oil and water with a very strong force of gas, and the owners 
were confident they had a good well, but two weeks ago last 
night, the men going to supper, the well took fire — it is sup- 
posed from the engine — and has been burning ever since. The 
flame, when flrst discovered, was coming out of the driving pipe, 
and was not more than three or four feet in diameter ; but, after 
burning two or three days, the driving pipe was molted off two 
or three feet, and thus allowing the gas and oil to separate 
before reaching the top, spread over a surface of 30 or 40 feet 
square. It has burned ever since without cessation. Some- 
times the flames wdll reach to a height of 100 ft., and livening 
the trees which crown the summits of the surrounding hills, and 
the reflections sigainst the sky produce an effect wliich no pen 
can describe or pencil do justice to.” 

CABBONIFEBOUS SLATE. 

A PAFBE, by Mr. J. Beeto Jukes, has boon read on the Car- 
boniferous Slate (Devonian rocks) of North Devon and South 
Ireland. He gave a sketch of the geological structure of South- 
West Ireland, tracing the old red sandstone and carboniferous 
limestone from Wexford through Waterford into Cork, and 
showing that some thin beds of black shale which intervene be- 
tween those groups on the east expand westward until they acquire 
a thickness of two or three thousand feet, when they receive Sir 
R. J. Griffith’s appellation of “ carboniferous slate.” In North 
Devon, Mr. Jukes considered the dark slates and sandstones near 
Bamsteple and Dulverton as identical with the carboniferous slate 
of Ireland, and the red and variegated sandstones and slates as 



260 


TEAK-BOOK OF FACTS. 


identi(»,l in character with the old Irish red sandstone. Finally, 
Mr. Jukes adduced reasons for proposing that geologists should 
no longer include the old red sandstone among the Deronian 
beds, but confine the term “ Devonian ” to beds containing un- 
doubted marine fossils lying between the top of the old red 
sandstone and the base of the coal measures. 

lOKEOUS BOCKS. 

At the late meeting of the British Association, the President 
of the Geological Section, Professor Bamsay, reviewed the pro- 
gress of scientific opinion respecting the supposed igneous pro- 
duction of the oldest rocks, and expressed his own inclination to 
the hypothesis of slow and gradual processes, instead of sudden 
catastrophes, having brought about the great changes of the 
earth’s surface. 

GEOLOGICAL CHANGES UPON THE BRITISH COAST. 

In a discussion at the late meeting of the British Association, 
Dr. Foster, Mr. King, and Mr. Pengelly gave instances of the 
Destructive Action going on around our Coasts, owing to the action 
of the sea upon the land; houses, and even villages, being 
destroyed, and towns compelled to migrate. Mr. Patterson re- 
minded the Section, however, that there was also a process of 
compensation going on, in the formation of new land by silting, 
&c., at various points. Mr. J. Wyatt instanced the recovery of 
land in this way in Lincolnshire, where a company had been 
formed for the purpose. The President remarked, that the great 
permanent source of compensation was not surface deposits of 
that kind, but the elevation of land from below, which was also 
known to bo going on. Having made allusion to the connection 
which existed, long geological ages ago, between the British Isles 
and the Continent, he said that this connection probably existed 
about the time of the glacial epoch. A vast plain appeared to 
have boon the connecting link, across which, no doubt, had 
travelled those animals of huge size, and reptiles, whose re- 
mains were found in the British Islands, having migrated 
thither from the East. The connection between England and 
Ireland had probably been severed at an earlier period than that 
between England and France; and to this circumstance and to 
the comparatively limited number of reptiles which had reached 
Ireland before the separation, he was disposed to attribute the 
present freedom of the country from those intruders, an excep- 
tion proverbially attributed to the influence of St. Patrick. As 
to the mode of severance, he was disposed to look for it more in 
a gradual wasting away than in any sudden submersion. A com- 
pensating system, however, eixsted in that gradual upheaval 
taking place at different parts of the coast of w^iich he had 
already spoken. Arguments were put forward in support of the 
assertion, that since the Homan period parts of the j^otch coast 
had risen as much, as 25 feet. Unquestionably remains of whales 
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and submerged canoes liad been» found at a level above the pre- 
sent high-water mark, which it was difficult to suppose they 
could have reached except on the theory thus propounded. 

GEOLOGICAL FORMATION OF THE SAHARA. 

We find in the B^vtte Frangaise a very interesting article on 
the above subject, by the pen of Baron Aucapitane. The author 
states, that formerly, in the prehistorical ages, a vast sea, parallel 
to the Mediterranean, covered the immense space which now 
constitutes the desert of Sahara and the basin of the Niger. The 
Tell mountains, everywhere surrounded with water, constituted 
the Atlantis, which Plato speaks of as a tradition derived from 
the Egyptians. One of those gradual upheavals of the soil, of 
which the north of Europe and the coasts of South America 
offer such striking instances in our days, by degrees reduced the 
waters of this sea to so shallow a depth that it soon dried up by 
evaporation. “ While this sea existed, there were to the south 
high mountains of the country of the Touaregs and the archi- 
pelago of the Ahag’g’ar, the abrupt cliffs of which were beaten 
by the waves, as they now are by the sands ; to the south-east, 
the western , table-land of the Fezzan; and to the north, from 
west to cast, another elevated table-land, now inhabited by the 
Eepublican Confederation of the Boni-Mzab, south of Laghouat.” 
Traces of erosion, and of old coasts, downs, and gravel banks, 
are still visible; the fish of this sea, which communicated with 
the Mediterranean, were of the same kind as those now found in 
the latter. This upheaval must have occurred in the quarternaiy 
period ; one of the old communications with the MeditejTanejin 
is still recognisable in the centre of the Gulf of Gabes, where it 
bears the cJiaracteristic name of Terf-el-Ma (a piece of water). 
To the east there is a line of salt lakes ; but even certain vast 
districts, though perfectly dried up, will bo found covered with 
saline efflorescences at certain periods of the year. To the west, 
south of the province of Oran, there are numerous circular 
depressions, whore rain-water occAsionally accumulates, and a 
little vegetation makes its appearance in the spring. These 
depressions are called Daya; their surface is covered with a 
thick crust of salt, covering layers of mud, sand, and sliells of 
sea and fresh- water fish. These day as and various agglome- 
rations of cardium edule mark the line of the old sea-shore, — 
GaiignanHa Messenger, 

« THE BASIN OF THE AMAZON. 

Professor Agassiz, in a lecture at Boston, on the river Ama- 
zon, has stated that the whole Amazonian basin is a vast plain. 
There are no hills, hut an immense expanse of woo^ and 
water. The distance from the source of the Amazon in the 
Andes to the Atlantic Ocean is 2,000 miles in a direct line, but, 
liy the course of the river, 4,000 miles. The plain through 
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which the river and its tributaries flows is 1,200 miles wide, and 
in some places 1,800. It is so low that the whole slope from 
the Andes to the Atlantic is not over 250 feet. It cannot be 
compared to an ordinar^r river valley, and the river itself is 
Afferent from all others in the world. Its mouth is 160 miles 
wide, and its mud tinges the ocean for a distance of 50 miles. 
With all this there is no formation of a delta— on the contrary, 
the Atlantic is eating into that part of the coast of South Ame- 
rica, and at one time the river extended 300 miles beyond its 
present mouth. The Professor has great hopes in the commer- 
cial prospects of the Amazon and its basin. 


lAXE-BASINS IN NEW ZEALAND. 

At a meeting of the Geological Society a paper, by ISflj. 
W. T. Locke Travers, was read on the mode of the formation of 
certain Lake-basins in Now Zealand — a subject on which the 
opinions of the most eminent geologists and physicists are much 
divided. Mr. Travers stated his firm belief, that all the lakes 
which lie in the valleys of the rivers debouching on the Canter- 
buiy plains owe their existence to moraine-dams, which have 
the same foundations as the post-pliocene shingle of which the 
plains themselves are formed ; and that, therefore, the sites of 
these lakes wore occupied by ice at the commencement of the 
period of depression, and so continued for some time after the 
re-emergenco of the upper part of the plains above the level of 
the sea. 


BLACK EABTH OF SOUTHEBN RUSSIA. 

The scientific importance of the Tschomozome, or Black Earth 
of Southern Russia, is the subject of an article, by M. P. Ru- 
precht, in the Archives des Sciences of Geneva. In his opinion, 
the immense tracts of this earth, sometimes 20 ft. in depth, 
have been formed, and are still being formed, by the CTadual 
elevation of the turf, the level of which is raised on the debris of 
the grass of each year, and probably also by the dust which is 
brought to it by tlio winds. This earth differs entirely from 
peat in its character and formation. M. Ruprecht, by the pro- 
found examination of the various facts connected with the posi- 
tion of this earth, the vegetation, &c., endeavours to decide 
several interesting problems in the geological history of Russia. 

LOWBB GREEN SAND OF BEDFORDSHIRE. 

A PAPER, by Mr. J. F. Walker, on “ The Lower Green Sand 
of Bedfordshire,” has boon read to the British Association. It 
had been previously submitted to the Chemical Section, who had 
referred ft to the GTOlogical D^artment, as having a more 
direct relation to its inquiries. The value of the paper, it ap- 
plied from the subsequent remarks of Mr. Etheridge and Dr. 
Foster, was, that it proved the occurrence of Wealdon fossils in 
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the green sand deposits, thus showii^ nnconformabilitj in those 
beds ; and also that it added to previous knowledge as to the ex- 
tension of those beds northwa^, which was of value, as the 
phosphoric deposits are being used in the manufacture of arti- 
Mial manure. 


GEOLOGY OF NOSTH WALES. 

PnoFESSOB Ramsay’s memoir on the Geological Structure of 
North Wales (forming the third volume of the Memoirs of the 
Geological Survey of Great Britain) has been issued. The 
Director-general of the survey. Sir Roderick I. Murchison, in his 
introductory notice, says that, as the author of the Silurian 
System, he begs to express liis sincere admiration of the suc- 
cessful labours by which Professor Ramsay and his associates 
carried out, over a very rugged, mountainous, and complicated 
region, the clearest proofs of the many great folds and disloca- 
tions which tho Silurian strata have undergone, as well as for the 
great ability displayed in the delineation of all the various rocks 
of igneous origin. By those researches the relative ages of the great 
dislocations were fixed. The appendix on tho fossils, witli p&tes, 
is the work of Mr. J.W Salter, late paheontologist to the survey. 

MAMMOTH OF ABCTIC BIUEBIA. 

A LETTER has been read to the Royal Society from Carl E. von 
Baer, one of tho Foreign Members, announcing the discovery, by 
a Samoyed, of another Mammoth in the frozen soil of .A^tic 
Siberia. The place of this interesting find is described as in tho 
neighbourhood of the Bay of Tas, or Tax, the eastern arm of 
the Gulf of Obi ; and as the animal was but partially exposed, 
and had its skin and luiir complete when first seen, in 1864, it 
is hoped that but little change may have taken place in its 
condition on tho arrival of the naturalist sent by the Imperial 
Academy of Sciences at St. Petersburgh to make an examination. 
It is fortunate that Mr. F. Schmidt, appointed for tliis errand, 
is also a palaeontologist; for should the circumstances prove 
favourable, we shall have, in due time, a trustworthy description 
of the locality, of tho external appearance of the mammoth, 
and, in all probability, of the contents of its stomach — which 
particulars will turn to good account in palaeontological science. 

The naturalists of Europe will have a bettor opportunity than 
any yet afforded them of forming a conclusion as to the nature 
and habits of the Siberian mammoth ; and in one particular, 
namely, change of climate, the subject is one of especial interest 
for physical science. The former discovery of a mammoth in 
Arctic Siberia took place at the beginning of the present century, 
near the sea-shore at the mouth of the great river Lena. It was 
not heard of by any naturalist until 1806, when Mr. Michael 
AdftTns travelled to the spot from Yakoutsk, but found nothing 
'left but the skeleton, a portion of the skin, and about a pound 
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of the hriatles. The tasks, flesh, and other portions had heen • 
carried off by the natives or devoured by wild animals. We are 
informed that the natives of that hyperborean region re^rd the 
mammoth as an animal not extinct, but fond of burrowing, and 
that on exposure to the air it immediately dies. — AthencBum, 

AMERICAN MASTODON. 

A New York paper states, that workmen excavating a foun- 
dation for a mill at the manufacturing village of Cohoes, near 
Troy, found the remains of a complete skeleton of a huge Mas- 
todon 83 feet below the surface, and about 100 feet from the 
Mohawk River. The remains were carefully gathered together, 
cleaned, and oded. The jaw is 4 ft. 0 in. in length, from the 
mouth to the cranium, to which a portion of the backbone and 
jaw are still connected. The cranium rises very much like that 
of an elephant. The two tusks each measure 8 ft. in length, 
and their true position is well marked on the upper jaw. The 
hip-bone is 6 ft. long, and weighs 100 lb., while the shoulder 
bl^es measure 10 ft. 9 in., and weigh about 60 lb. each. The 
under jaw, found some weeks since, precisely fits the upper jaw 
now eidmmed, and the ribs are found to be 4| ft. in length. The 
measurements show that the animal, must have stood at least 15 
ft. in height, and have been a little upwards of 20 ft. in length, 
independent of the tusks, already stated to be each 8 ft. in 
length. Ihrofessor Marsh, of the Yale College Scientific School, 
gives it as his opinion that the remains discovered are those of a 
great North American mastodon, agreeing in all its parts fully 
.with the description of the animal given in the scientific works 
as follows : — Tne animal has the vaulted and cellular skull of 
the elephant, with laige tusks in the upper jaw and heavy form. 
Prom the character of the nasal bones and the shortness of the 
head and neck, it has been concluded it had a trunk.” 

ANTIQUITY OP MAN. 

There have boon read to the Geological Society two papers 
relating to the Antiquity of Man. One, by Mr. W. Mower, 
related to some flint implements exhibited by him which had 
been found in the sands and flint gravel on the right bank of the 
Rivei* Ouse, at Thctford, at from twelve to fourteen feet below 
the surface. Mr. Flower pointed out the exact correspondence 
as regards geological position between the Thetford gravels and the 
flint implement bearing beds of Amiens, Abberville, Hozne, &c., 
and noticed the close resemblance which these implements and 
others discovered in England bear to those of the valley of the 
Somme. He concluded by expressing his dissent from Mr. 
Frestwich’s conclusions, and stating his own views on their mode 
of accumulation, remarking, that, in his opinion, these imple- 
ments were manufactured prior to the severance of this island 
firom the Continent. In the other paper, Mr.«J. S. Wilson 
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described remains discorered in terraees which rise aboye the 
Eijnneraldos Biyer on the western slope of the Cordilleras in 
Ecuador. In one were found articles of human art, broken 
pottery, earthen figures, and fragments of gold ornaments. The 
pottery stratum is traceable along a line of eighty miles of coast, 
and by partial observations is determined to occur under corre- 
sponding conditions for a distance of two hundred miles more. 


FOSSIL OEOANIC EKMAINS DISCOyEEED IN 1866. 

British Oxen, — ^Mr. W. Boyd Dawkins has read to the Geologi- 
cal Society a paper on Fossil British Oxen. Mr. Dawkins con- 
siders that the problem of the origin of our domestic races of 
cattle is only capable of solution by a careful examination of 
each of the three fossil species of oxen — tlie Bos Urus of Csesar, 
the Bos Longifrons of Owen, and the Bos Bison of Pliny. In the 
present paper the first of these is examined. Mi. Dawkins con- 
siders that between the Bos Tints and the Bos Taurus, or common 
ox, there is no difibronce of specific value, though the difierence 
of size and some other characters of minor value render the 
bones of the two varieties capable of recognition. The Bos 
Urus was a contemporary in Britain with the mammoth, elephant, 
rhinoceros, &c., and probably existed hero in the wild state till 
the middle of the twelfth century. Mr. Dawkins endeavoured to 
explain its gradual diminution in size by the progressive encroach- 
ment of cultivation on its old haunts ; and, in 'conclusion, stated 
his belief that at least the larger cattle of Western Europe are the 
descendants of the Bos Urus, modified in many respects by re- 
stricted range, but still more by the domination of man. 

British Lynx . — A paper has been read to the British Associa- 
tion “ On the Occurrence of Fclis Lynx as a British Fossil,” by 
Dr. W. H. Hansom. I*rof. Phillips said the discoveiy of this 
fossil (which has been made in a cave in Pleasley Vale) makes a 
positive addition to the list of pleistocene fossils, and is also 
of value as evidence of the distnbution of temperature in past 
times. He added, that he thought they would have to widen 
their ideas as to the range of quadrupeds in past times. 

Wealden Saurian . — The Rev. W. Fox, of the Isle of Wight, 
who discovered his Polacanthus Foxii, has brought to light another 
new Wealden Saurian. The discovered parts of this animal are 
limited to the bones of the sacrum, consisting of five cemented ^ 
vertebrae with the sacral ribs and portions of the other iliac 
bones. The remains, therefore, are quite sufficient to show thit 
the reptile to which they belonged was of the Dinosaurian order. 
It is small compared with the other monsters of the world of 
efts, the sacrum being only six inches in length ; yet, apart from 
its size, it has as much of novelty about it as any of the pre- 
viously discovered dragons. The bones are more hollow, light, and 
compact in structure than the bones of birds, and quite as much 
BO as those of the pterodactyls, with foramina for the admission 
' of air into them, like the bones of the last-named reptiles. Such 
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s formation was OTidently given for the pnrpose of leaping fW>m 
tree to tree, or for bounding from the grasp of other reptiles 
with an dasticity of spring equalling that of the grasshoppoTv 
with the approval of !raf. Owen, who has examined the bones, 
this new reptile has been dedicated to him by its discoverer, who 
has given it the descriptive name of ** Calamospondylus Choeni,” 
from the fact of its backbones being hollow, smooth, and com- 
pact like a reed, 

Sauroid Fish. — In the GenUgical Magazine we have an illus- 
trated paper, by Professor Owen, on a new Sauroid Fish, from 
the Kimmoridge clay, discovered by Mr. C. B. Rose at Downham, 
near King^s Lynn, Norfolk; and which the Professor names 
Thlattodus suchmdts, from its resemblance to a crocodile and its 
bruising teeth. 

Oxford Fossils, — The Geological Magazine for March opens 
with a paper by Professor John Phillips on Oxford Fossils, with 
a plate exhibiting fossil insects’ wings, testifying to the existence 
of waterside insects in early geological times. Professor Owen 
describes a new sauroid fish (ditaxiodm impar) from the Kim- 
meridge day of Culham, Oxfordshire, and gives engravings of its 
maxillary bone and teeth. He terms it a most instructive and 
characteristic specimen. 

Kent's Cave. — The Second Report of Committee for exploring 
Kent’s Cave, Devonshire, by Mr. W. Pengelly, shows that in 
the past year specimens obtained from the black earth, evi- 
dently belonging to the pre-Roman period ; next from the stal- 
agmite floor beneath, and then from the 'red loam under the sta- 
lagmite. Among these were bones of extinct animals (many 
crushed and gnawed) and very fine specimens of flint implements 
of various kinds. Mr. Pengelly expressed his own conviction 
that hyenas had inhabited the cavern after it had boon deserted 
by man, and stated that no evidence had yet been obtained at 
all conflicting with that of the early explorers. 

Cheshire. — ^At the Geological Society has been read a descrip- 
tion, by Professor W. C. Williamson, of a cheirotherian footprint, 
exhibited by Mr, J. W. Kirkham, who had discovered it at the 
base of the keuper sandstone, at Darcsbnr}’ quarry, Cheshire. 
It differs from all footprints hitherto obtained from tais district^ 
it being more quadrate and distinctly that of a scaly animal ; the 
separated toe is also less recurved, and approaches nearer to the 
other toes. The arrangt'mont of the scales corresponds vei^ 
dosely with that seen in the foot of the living alligator ; many 
of them run across the foot in oblique lines, as is common amongst 
living crocodilians, leaving no room to doubt that they represent 
true scales, and not iiregular tubercles, such as are seen on the 
skin of some batrachians. Traces of other impressions of feet 
occur on the slab, particularly an imperfect one, with much larger 
and more oblong scales, especially under the heel; and 
difference is so very similar to what is seen in the fore and hind 
&et of many saurians, that Professor Williamson ^believed that 
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did not belong to a batraehian aninu^ at all, but that they 
vere saurian, if not 'crocodilian, in erezy feature. 

Mglta.-r'Di, Leitb Adams has reported further discoyeries in 
the ossiferous caves and fissures of Malta ; being remains of the 
fossil diephant, river tortoise, lizard, various frogs, and several 
species of dugong, vdiich gave evidence of their having been 
conveyed into their situations by the agency of large bc&es of 
‘water. 

Earliest Fossil , — e learn by a note that Professor Hochstetter, 
of Vienna, after long and laborious search, has succeeded in find- 
ing in the calcareous limestone of Krummau agglomerations of 
caikareous spar and serpentine which have been ^clared by Dr. 
Carpenter, to whom specimens had been sent, to be undoubted 
remains of Eozoon, the earliest fossil which has been yet dis^ 
covered, 

Fikermi, — M. Albert Q-audry, having terminated his exami- 
nation of the fossil bones excavated under his superintendence at 
Pikermi, in G-reece in 1855 and 1860, undertaken at the charge 
of the Paris Academy of Sciences, has reported to that body the 
results of his researches in relation to intermediate forms, several 
of which have been found to be verv remarkable. Among these 
is a new species of Ape, very abun^nt ; a carnivorous animal, 
partaking of the nature of the bear, dog, and cat, which is named 
Simiocyon, and various transitional forms of the rhinoceros, 
antelope, horse, wild boar, &c. The fossil giraffe of Attica 
unites the existing giraffe with the ruminants. 

' Whole , — A party of miners engaged in sinking for goldnp the 
Kanieri, Hokitika, have discovert the fossil skeleton of a wWe, 
perfectly entire, and measuring 150 feet in length. It was 
covered by alluvial soil, and only a few feet below the sur&ce. 
The fact that the locality is ten or twelve miles from the present 
seashore, and about 1 00 ft. above its present level, renders the 
discovery a very remarkable one, and goes to prove the assertion 
of geologists, that a great part of New Zealand has been raised 
from the bed of the sea . — Nelson Colonist, 

JPorlock Bay , — The Quarterly Journal of the Geological Society 
contains a paper by Mr. Godwin Austen on the submerged forest- 
beds of Porlock Bay, where, at low tides, appear the stumps of 
trees, chiefly oaks, standi^ in the positions in which they grew, 
the action of the sea having bared them. Mr. Godwin Austen 
gives details of the character of the shingle at this place, the 
manne silt, the surfaces of plantrgrowths, many of which seem 
to resemble an iris (such as the yellow flag) ; the blue mud 
^TOsit (which is very tenacious, resisting the action of the sea) ; 
and the accumulated angular detritus, indicative of a condition 
of the surface present^ everywhere by that portion of this 
country and of Europe which was not submei^ during the 
great subaqueous depression of the northern hemisphere. 
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cio2n>rnoN of thb itoov^s subfacb. ' ' 
A unxBB from Df. Samuel Birch, of the British Museum, ob 
the Ghladal Condition of the Moon's Surface, gives the iresults of 
his observations. He says that, when looked at attentively, all 
the luminous parts of &e moon present the appearance of a. 
. country resembling the wintry AI^ or Polar regions, and he 
refers to the remarks of Arago and Frankland on this sulject. 


EABTHQTJAXBS. 

Iir a paper on Earthquakes, &;c., Mr. E. Edmonds describes 
some extraordinary agitations of the sea on the coasts of Corn* 
wall : and after giving Mr. E. Mallet’s hypothesis, which ascribes 
these phenomena to the transmission of great sea waves from a 
^stant submarine earthquake or volcano, opposes it by reason- 
ing based on facte, tending to show that these agitations are due 
to local submarine earthquakes. 

EARTHQUAKE IN FRANCE. 

Ok Sept. 14, 1866, Paris was visited by an Earthquake. It 
was preceded by an aurora borealis of unusual magnificence, 
whi(h was seen in great brilliancy from the heights of Mont- 
martre between eight and ten on the previous night. In Paris 
the shocks of the earthquake seem to have been felt with particu- , 
lar distinctness in the 16th arrondissement (Passy), chiefiy on the 
road to Versailles and in the streets Boileau and Moli^. No. 4 
in this last street was so shaken that the inhabitants, awaking 
in At panic, and thinking the end of the world at hand, ran out 
into the street in the greatest consternation. The shocks, how- 
ever, were felt in several arrondismnents, as is proved by letters 
in the papers. Also, an<l very plainly, in various provincial 
towns, among others at Tours and Angoulfeme, in which last two 
shocks, from east to west, were felt at an interval of some 
seconds, accompanied by a cracking sound like the splitting of 
wood. At St. Marc, in the department of the Loiret, two per- 
sons were thrown down by the shock in front of the church, 
windows were broken, doors opened, tiles fell off the roof. A 
letter from Jarjeaii to the Journal de Jjoiret saj’s : — 

** It appears that in houses where there were birds, the shocks 
were announced beforehand by thes^ animals, which did their 
utmost to get out of their cages. This induces a belief that this 
succession of phenomena occurred under the infiuence of eleo- 
' tricity. Schoenboin’s iodurated paper, called ozonomitre, gave a 
dark tint, announcing a decided electric state of the atmosphere." 

At Eiom and at Clermont there were five shocks. FromEiom 
a M. Leboyer writes tliat the furniture in his room actoaBy 
■ danced, that his bed was lifted np, and that that of a friend of 
his was displaced five centimetres, that in another house a crack 
more than a metre long had been made in a partition wall, and 
that the servants were frightened by the datte^ of the kiU^on 
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utensils. A znnltitiide of incidents of this kind are related. ' The 
Ckm^^ituiionnel says that similar shcx^ have been felt before m 
Phris, and that on the 19th of February, 1822, Arago observed 
the magnetic needle violently agitated at half-past 7 o’clock, km,, 
and that at 8 o’clock several sho{k8 took p]a6e. 

The range and intensity of the above earthquake is shown 
in a chart compiled by M. Bayet from numerous authorities, 
which has been laid before the Academy at Paris, and which is 
given in iho ^Comptes Rendua, No. 12, accompanied by a 
of the results of a great many letters to the secretary. Accord- 
ing to the largest number of observers, the shock was felt at 
6h. 10m. A.M. There were two undulations, the first from west 
to east, the second from south to north, fetter an interval of 
several seconds. No remarkable meteorological phenomena 
seem to have accompanied this shock, and the nmgnotic needle 
and electric telegraph do not appear to liave been notably 
affected. The noise at Ferigueux was compared to that of a 
heavy railway train entering a tunnel. At some places the 
houses wore shaken severely, parts of the exterior broken off, 
the furniture displaced, and the street pavement disjointed. 
The neighbourhood of Blois and Tours appears to have expe- 
rienced the maximum of the shock. 

EABTHQI7AKB IN NOBWAT. 

JdB. Ktrwan J Fkknte, writes from Orkedal, near Dron- 
theim, March 10, 1866 : — On the 9th inst., exactly at 2 A.M., a 
rather severe shock of Earthquake shook my house. It appeared 
to take the motion of a sine, and, at Mie same time, a kind of 
rolling motion from east to west ; all the timbers in my house 
creaked similar to the noise heard on board a steamer when 
labouring in a heavy sea. The shock lasted one minute or more, 
or about twice as long as the heaviest gust of wind that often 
comes upon us here in the night. The shock was felt more 
severely by my neighbours, even those not far distant. It ap- 
peared at first to come as a mighty rusli : the weather was calm 
a^d the sky cloudy. The night before, at 11 o’clock, was calm 
and bright starlight, but little or no “northern lights.” yomo 
few days previously the weather had been very cold — the greatest 
cold we have had this winter. The sea (as is always the ^e' 
here when the thermometer is about 27 deg. below freezing) 
appeared as if boiling, and a thick steam, about 200 ft. thick, 
lay on the surfafje. On the 1st inst., just before sunrise, the 
thermometer was 67 deg. below freezing, but on the 8th (the day 
before the earthquake) the thermometer was only about 7 d^. 
below freezing, and consequently no steam upon the water. 
There had also been byilliant sunshine during the last few days ; 

^ but yesterday, the 9th (after the earthquake), at 10 JftM., for a 
'sliOEb time there was a great storm of wind from the north; 
however, the rest of the day was cloudy and calm ; tp-day, the 
10th, 9 A.X., driving snow ; 1- p.m., thaw and rain, and strong 
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tresterly lidiid; 8 p.x., no “nortliem lain. 

*<n 0 rtliem lights’* had been veiy brilliant for some time past 
every evening. On the 3rd inst., and also on the 7th, these vms 
a very strong beam of light, nearly as wide as onr usual rain- 
bow, stretching over the heavens through the zenith from east to 
west horizon ; this was*seen on both occasions at about 8 ,p.ic., 
remained steady for some time. On the evening of the 7th 
inst. the heavens were lighted up brilliantly in every direction, 
north, south, east, and west, for several hours — all light of a 
yellow cast. The peasants here call the northern lights’* 
“ wind lights,” because, whenever they are red, or assume the 
colours of the rainbow, and the rays of light, so to s^k, rbU 
after each other, then are we certain to have more or less wind 
in a few hours after. 

EA.BTHQUAKE IN NEW ZEALAND. 

A BLIGHT shock of Earthquake was felt in Dunedin on the- 
evening of the 28th of October. A few minutes before the 8ho<dc 
there was a bright dash of lightning, and shortly afterwards a 
strong gust of wind from S.W. The shock lasted about three 
seconds, the motion being of a vibratory nature, just as if a 
very heavy wagon had been driven rapidly over a hard road, 
from west to e&at. -r-Otc^o Daily Times, 

VOLCANIC EBUPTIONS IN THE GBEEK ABCHIFELAGO. 

A NEW Island began to rise above the level of the sea in the 
'Bay of Thfira (Santorin) on the 4th of February, and in five 
days it attained the height of from 130 ft. to 150 ft., with a 
length of upwards of 350 ft., and a breadth of 100 ft. It con- 
tinued to increase, and consisted of a rusty, black, metallic lava, 
very heavy, and resembling half-smelted scori», which boiled up 
from a furnace. It contained many small, whitish, semi-trans- 
parent particles, disseminated through the mass like quartz, or 
felspar. Close by there are three islands, which have arisen 
from the sea during eruptions recorded in histoiy — ^Palaia, Nea, 
and Mikr5 Eaim4n5, or Old, New, and Little Burnt (Island). 
The present eruption began on Januaiy 31. A noise like volleys 
of artillery was hoa^, but without any earthquake. On the fol- 
lowing day fiames issued from the sea in a part of the bay 
called Vulkanes, where the water is always discoloured and im- 
pregnated with sulphur from abundant springs at the bottom. 

fiames rose at intervals to the height of 15 fb., and were seen 
at times to issue from the . south-western part of Nea Kaun5nA 
The island was soon rent by a deep fissure, and the southern 
part sank considerably. On the 4th of February the'eru^ions 
Mcame Inore violent, and the sea more disturbed. Gas forced 
itself up from the depths with terrific noise, resembling the 
bursting of a steam boiler ; fiames arose at intervals, and white 
. smoke, rising steadily, formed an immense column, crowned with 
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k wled capital of dark, haavy clouds. The neiqf ishuid was 
^edhlo'iiext morning, increasing sensibly to the eye as it rose out 
of the sea at no great distance to the south of Nea Kaun^nft. 
The heat of the sea rose from 62 deg. Fahr. to 122, as near the 
vicinity of volcanic action as it was safe to approach. The bottom 
of the sea aU round Nea Kaim^n^ appears to have risen greatly. 
In one place, where the depth is marked on the Admiralty chart 
100 fathoms, it was found to be now only 30 ; and at another; 
where it was 17, it is now only 3 fathoms. The new ’island 
grew, as it were, out of the sea, the mass below pushing up* 
wards that which is already above water. The lower part was 
hot, its fissures where they were deep being 170 d^. Fahrenheit, 
and the upper part, after four days’ exposure, was found to be 
still 80. 

At a meeting of the Paris Academy of Sciences, a letter has 
been read from Father Secchi, of Rome, in relation to the recent 
Volcanic Eruptions and the appearance of the new Greek islets ; in 
which he states that several rather violent shocks of earthquake 
took place in the valley of Umbria, near Spoleto, about the same 
time. M. Charles Ste. Claire Beville thereupon made some re- 
marks, and referred to a list of these phenomena, showing that 
during the previous two months the south of Europe had been 
evidently the theatre of a great number of these manifestations, 
which derive their origin from the eruptive forces within our 

g lobe. A letter was also re»id from M. Fouqu6, from Santorin, 
escribing the third of these isles, which appeard on the 10th of 
March, and which has boon named Roka. It is situated very 
near Aphroissa, being separated from it by a canal between 
thirty and forty m6tres wide. It is composed of blocks of lava 
identical with those of tho other isles, and will, probably with 
them, be eventually united to the main land. At the same meet- 
ing, MM. Fai^nre and Dupr4 reported their researches, with 
details of their elaborate experiments on the gases which exist 
in the mulberry and the vine, the parts which contain them, and 
the changes which are determined in them by vegetation. 

At a meeting of the Geological S(Xiiety have been read some 
additional documents on the Volcanic Eruptions at the E>iim4n6 
Islands, by Commander Brine, communicated by the Lords of 
the Admiralty. The active volcano of Nea Kaim6n6 Island con- 
tains tho crater of a second volcano, 30 ft. in height, with a circu- 
lar base of 300 yards ; and, judging from the soundings obtained 
at Falaia, Kaim^nfe, and St. George’s Bay, it is thought probable 
t^t the island will eventually fill up the bay. By a report 
from M. Fouqu6, read to the meeting, we loam that since the 
eruptions earthquakes were less frequent. His observations also 
tena to support M. Ste. Claire Deville’s law, that there exists a 
certain relation between the degree of intensity of a volcano in 
action and the nature of the volatile elements ejected. In an 
oniption of maximum intensity common salt and salts of soda 
‘ ahdpotash predominate ; in one of the second order, hydrochloric 
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acid and diloride of iron ; in one of the third degree, salphnric 
acid and ealt^ of ammonia ; and in the fourth, or most feeble 
phase, steam only, with carbonic acid and combustible mses. 
The-eruption at Nca Kaim^n6 has never exceeded the third degree 
of intensity ; and, when it excited the ^eatest alarm, gave off 
only sulphuric acid, steam, and combustible gases. 

THB VOLCfANO OF MAI7NA LOA, 

Ok the island of Hawaii, has recently been the scene of a 
huge Eruption, of which the Honolulu Friend of February, gives 
the following account : — “A new crater opened near the summit 
of the mountain at an elevation of 10,000 ft., and for three days 
a flood of lava was poured down the north-eastern slope. The 
eruption then ceased, and all was quiet for thirty-six hours. 
Another crater then opened on the eastern slope. It would seem 
that the summit lava had found a subterranean tunnel ; for half- 
*way down the mountain, when coming to a weak point, or meet- 
ing with some obstruction, it burst up vertically, sending a 
column of incandescent fusia 1,000 ft. high into the air. The 
flre-jet was about 100 ft. ip diameter, and was sustained for 
twenty days and nights, varying in height from 1 00 It. to 1,000 ft. 
The disgorgement from the mountain side was often accompanied 
by terrific explosion, which shook the hills with detonations 
which were heard for forty miles. This column of liquid fire 
ywaa an object of surpassing brilliancy, of intense and awful 
grandeur. As the jet issu^ from the awful orifice it was of a > 
white heat. As it ascended higher and higher it reddened like 
fresh blood, deepening its colour, until, in its descent, much of 
it assumed the colour of clotted gore. In a few days the cone 
of the crater was raised to a height of 300 ft., and became 
one vast heap of glowing coals, fiashing and quivering with rest- 
less action, sendirg out the heat of 10,000 furnaces in full 
blast. The struggles in disgorging the fiery masses, the upward 
rush of the column, the force which raised it 1,000 vertical feet, 
and the continuous falling back of thousands of tons of mineral 
fhsia into the throat of the crater and over a cone of glowing 
minerals one mile in circumference, was a sight to inspire awe 
•i^pd terror, attended with explosive shucks which seemed to rend 
* .the ribs of the mountain. From this fountain a river of fire 
went rushing and leaping down the mountain, filling up basins 
and ravines, dashing over precipices, and exploding rocks, undl 
it reached the forests at the base of the piountain, where it 
burnt its fiery way, consuming the jungle, evaporating the water 
of the streams and pools, cutting down the trees, and sending 
up clouds of smoke and steam, and murky columns of fleecy 
wreaths to heaven. Night was turned into day. Mariners at 
sea saw the light at 200 miles’ distance. In the daytime the 
atmosphere for thousands of square miles was filled with a murky 
has^ through which the sunburns shed a sickly light. Smoke, 
steanij gases, and cinders floated in the air, sometimes spreading 
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out like a fan, sometimiM careering in swift currents upon tbe 
wind, or gyrating in eyerchanring colours in fitfiil breezes. It 
was such a scene as few mortals erer witnessed. There was no 
sleep for the spectator. The fierce, red glare, the subterraneous 
mutterings and strugglings, the rapid explosion of gases, the 
rushes and roar, the sudden and startling bursts, as of crushing 
thunder— all wore awe-inspiring, and all combined to render the 
s Ae one of indescribable brilliancy and of terrible sublimity. 
Tire rivers of fire from the fountain flowed about thirty-five miles, 
.and stopped within ten miles of Hilo.” 

• MUD VOLCANOES. 

‘ In a lecture given by Professor Ansted, at the Eoyal Insti- 
tution, On the Mud Volcanoes of the Crimea,” an attempt was 
made to show a connection between this peculiar form of volcanic 
action and the existence of petroleum, and the relationship of 
’ both to great lines of geological disturbance. In Sicily, during 
the commencement of the late eruption in the Bay of Santorin, a 
jet of muddy water, at a high temperature, was thrown out on 
the flanks of Etna, containing a sliglit quantity of petroleum, or 
naphtha. This was an instance ofithe outburst or first stage of 
the mud volcano. The great district of the Crimea, extending 
over 2,000 square miles, was next described, some of the mua 
volcanoes being of considerable age and of great size ; one near 
Kertch, described by Strabo, and in eruption 70 years since,,, 
being a mile and a half round at the base, and 250 ft. high. 

A SALT ISLAND. 

Neab Vermillion Buy, on the coast of Louisiana, there is an 
island called Petit Anso Island, which was mentioned by early 
explorers of the Gulf of Mexico as an Island of Salt. During the 
late American war, when Southern ports were blockaded, the 
Confederates looked after this island, and found that almost any- 
where beneath its surface, which has an extent of 6,000 acres, 
there is, at an average depth of 16 ft., a stratum of hard r^- 
: salt, nearly pure, and of unknown but practically inexhaustible 
quantity. The statement is now put fortli on the authority of 
Professor Spencer E. Baird, of the Smithsonian Institution at 
Washington, that there has been received at that Institution a 
piece of matting wrought of the bark of a cane ^Aru72dinarja 
macroMemum) by a human hand, which was certainly foimd in 
that island 2 ft. below a stratum in which the fossil remains of 
an elephant of l^ei remotest period were embedded . — Mall 
Gazette, ' *• 
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XBTBOBOLOOICAL DBPABTUB17T OF THB BOABD OF TBADB. 

Thb Bojal Society, havisg been consTilted by the Board) 
concur generally in the measures recommended by &e committee. 
With regard to the issue of Storm-Wami^s, the president and 
council of the Boyal Society are of opinion that **at present 
'these warnings are founded on rules mainly empirical/’ and 
therefore sho^d not be issued under the superintendence of the 
scientific body to whom the discussion of meteorological obser- 
Tations will & committed. The president and council think, 
however, that “ in a few years they may probably be much im- 
proved by deductions &om the observations in land meteorology 
which will by that time have been collected and studied ; and 
that the empirical character may thus be expected to give way 
to one more strictly scientific — ^in which case the management of 
storm-wamings might be fitly undertaken by a stricUy scien- 
tific body.” Under these circumstances the Board of Trade 
have been compelled to suspend ** Cautionary Storm-Warnings,” 
which have from time to time been issued by the Meteorological 
Department of the Board of Trade. It is hoped that the warn- 
ings may be resumed by the now Meteorological Department at 
no distant time, upon an improved basis. In the meantime the 
daily “Weather Reports” will be received and published as 
heretofore. If at any port or place there is a desire to have 
these reports, or any part of them, communicated by telegraph 
on the morning on which they are received, they shall be so 
communicated on a request to that effect being sent to the Board 
of Trade, accompanied by an undertaking to pay the expense of 
the telegram from London to the port or place. This resolve of 
the Boa^ of Trade has excited much discussion ; they are urged 
to reconsider their decision, and persevere with the warnings, 
notwithstanding their empirical origin. It appears to be for- 
gotten that a Blue Book was published by the Board of Trade, 
containing the correspondence that had taken place with the 
Boyal Society, and the report of a committee, in which, after 
very careful investigation and comparison of the series of 
warnings with the fwts of the weather, it was shown that the 
wamii^ were no more trustworthy than if they had been 
derived from the tossing-up of a halfpenny. Of course, there 
were a few lucky hits, and these having excited the imagination 
of the public, all the fiulures have been quietly ignored. If the 
Board of Trade will only cany out the great scheme of me- 
teorological observations by sea and land, as recommended by 
the Boyal Society, it is to be hoped that in a few years such a 
knowlei^of meteorological laws will be obtained & will enable 
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tile Board to resnme their syl9tem of Btorm-wanimgB some 
approach toiscientiflc certainty . — MeehanM Magazi$ie, 

▲BBONAimCAL SOCZBTT. 

Mb. Glaisheb has thus explained the yiews of the Aeronautical 
Society, established in Jiwnary 1866. The first application of 
the balloon as a means of ascending into the upper regions of 
the atmosphere has been almost within the recolfection of men 
now living, but, with the exception of some of the earlier experi- 
menters, it has scarcely occupied the attention of scientific men ; 
nor has the subject of aeronautics been properly recognised as a 
distinct brunch of acience. The main reason of this may have 
been, that from the very commencement balloons have been, but 
with few e;zceptions, employed merely for exhibition, or for the 
purpose of public entertainment; and the first wonder having 
ceased, sunary performances have been resorted to in order to 
pander to the public taste for the grotesque and the hazard- 
ous, which have tended so far to degrade the subject that it has 
been, till very recently, looked upon with contempt by scientific 
classes in general. It is confidently hoped that, by &e organi- 
sation of the Aeronautical Society of Great Britain, the subject 
may take its standing among the sciences, for it has been found 
that societies formed for the study and advancement of special 
branches of science, if properly conducted, have invariably been 
productive of most important results, and have been the means 
of developing and bringing forward much that is valuable in the 
way of invention and discoveiy. It remains to be seen under 
what conditions of altitude and temperature the air, more or less 
charged with moisture at the earth’s surface, by its expansion 
and consequent fall of temperature, parts with that moisture for 
the formation of clouds ; what alteration of temperature arises 
from the mere separation of vapour ; and whether the same air, 
thus partly relieved, is capable, by a still higher ascension, of 
forming a second and upper stratum of clouds. Information is 
also much needed concerning the direction of varying currents 
of air in the upper and lower regions of the atmosphere, and 
whether there is any indication of a true, persistent, equatorial 
current from east to west at the highest altitude. It is further 
dearable to ascertain the existence and prevalence of oblique 
^ascending currents of air, and the influence of level local tem- 
Bperature, and the nature of the subjacent country in causing 
such currents. The balloon, in its present form, is no doubt 
capable of determining these questions. A chief branch of 
inquiry by the Society will be the department rolating to the 
mechanical expedients and inventions for facilitating aerial navi- 
gation and obtaining or aiding a change of locality at the will of 
the aeronaut. Nearly all contrivances for this purpose^ Imve 
hitherto &iled, or have only been successftil to a very limited 
extent' The causes of these nedlures have been the utter abMoe 
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of « comet theozy of the action of snrfiieeB at diffiurent yclocitiait 

r i elastio and yiddiiig media, and the requirements needed to 
in a power for a lever upon an unstable fhlcrum. When we 
consider that the act of flying is not a vital condition, but pur^ 
a medmnical action, and Jbe animal creation fumisheB us with 
models of evc^ size and form, both single and comTOund Inngs 
— ^from the minutest microscopic insect to the bird that soars for 
hours above the highest mountain range, it seems remarkable 
that no correct demonstration has ever been given of the com- 
bined principles upon which flight is performed, nor of the 
absolute force required to maintain that flight. In the absence 
of an established principle, much time and mone^ have been 
wasted in attempts to adapt aerial propeUors, and it would be 
the office of the Society to bring forward any information or 
successful experiment illustrative of a theory, and, with the aid 
of the eminent mechanicians and men of science that the Societ^r 
may reasonably expect to number amongst its members, a &ir 
hope may be entertained that this may be accomplished. 

Sub-committees have been formed for the consideration of 
subjects connected with the Society’s operations, and the under- 
mentioned gentlemen have been nominated thereto, with power to 
increase their number from among the members. 1 . For tlie best 
moans of causing a balloon to ascend and descend, either by 
mechanical or chemical aids, so as to economise the use of gas 
and ballast: — ^Mr. W. Fairbaim, Mr. Wenham, Dr. Diamond, 
Mr. A. Follott Osier, Mr. Beverley Fenby. 2. To consider the 
law of resistance of inclined surfaces moving in elastic and non- 
olastic fluids, as air and water, and the result and force obtained 
at right angles to the direction of motion. Experiment has 
shown that, as the velocity is increased, and the angle of incli- 
nation diminished, the centre of effort of the plane approaches 
forward, until nearly the whole effect of reaction or support is 
transferred to the front edge. It therefore follows that in very 
acute angles with the line of motion, a ^ven extent of reacting 
surface at high velocities will be most effective if disposed in a 
narrow plane extended transversely to its direction. An inves- 
tigation of this principle will determine the best ratio of surface 
to speed in the long and narrow wings of birds of extended 
fiigl^t, in the blades of reciprocating and screw propellers, and 
in the sails of vessels for sailing near the wind : — The Duke of 
Axgyll, Lord Dufferin, Mr. James Nasmyth, Mr. J. M'Connell, 
Mr. Glaisher, and Mr. Wenham. 3. To consider upon the best 
means of procuring a balloon for experimental purposes -The 
Duke of Sutherland, Mr. Glaisher, Mr. Wostcar, Mr. Wright, 
Mr. Mqgnus Ohren,^ and Mr. J. M'ConneU. 

, MAOITEnC DISTUBBANCBS. 

Thbbb has been read to the British Association an extract of 
a Ledtter on Magnetic Disturbances, &om Senhor Ca^iello, of the 
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Otmenratoxy, Lisbon, to Balfour Stewart, of the Kew Obsarateiy* 
author sent thr^ tables, representing graphically the most 
xmpbrtant results deduct from the curres of our magnetograph 
frr the year 1864. He had followed the plan of General Sabine, 
in separating the greatest disturbances of the three elements. 
Thus he had considered as a disturbance of the declination every 
ordinate which differed from the monthly mean by 2*3' or up- 
wards, while the separating value for the horizontal force was 
*0011 of the whole horizontal force, and that for the vertical 
force *00032 of the whole vertical force. The instruments were 
at work during the whole of the year 1864; and of the 8,760 
hourly observations of each instrument, the observers only failed 
in measuring 97 for the declination, 139 for the horizontal force, 
and 169 for tlie vortical force instrument. The number of dis- 
turbances have been, for the declination, 1,043; for the horizontal 
force, 810; for the vertical force, 98^ From a diagram ex- 
hibited, giving the hourly variations yearly and half-yearly of 
the three elements, it was seen that ^e progress of the decli- 
nation for each period is very r^ular. The mean daily range 
of declination during the six months from April to September, 
when the sun is north of the equator, is 9*20'; while, during the 
six months from October to March, when the sun is south of the 
equator, this range is less, being barely 6'. For the dip the 
corresponding curves are much disturbed from 6 p.m. to midnight, 
especially for the six months when the sun is north of the equator. 
The total force gives a well-pronounced minimum at 1 1 a.x. 
during the «ix summer months, and 11.30 jlm, duri^ the six 
winter months. The daily range is greatest for the six summer 
months, and least for the six winter months. The diagram of 
disturbances gives for the declination a maximum of the westerly 
disturbances at about 8 A.H., and a minimum about 10 in the 
evening. On the other hand, the maximum of easterly disturb- 
ances is about 10 in the evening, and the minimum about 6 in 
the morning. The cun’^es for the horizontal force disturbances 
are irregular. The maximum of disturbances tending to in^ease 
the horizontal force takes place about noon, while the minimum 
is about 1 A.1I. But here one is much struck with the great dis- 
proportion between the disturbances tending to increase^ ai^ 
those tending to diminish^ the horizontal force, the latter being 
both the most numerous, and the greatest in amount. The 
maximum and minimum of tliese latter disturbances take place 
a little later than the maximum and minimum of tlie disturbances 
tending to increase the force. With respect to the vertical force, _ 
the curve of disturbances tending to increase the element re- 
sembles, to some extent, the curve of easterly disturbances, or 
disturbances tending to dimmish the westerly declination. 

In this diagram. Hue and red curves were made to represent 
the whole efi^ts of the perturbations, or the quantities mich it 
is necessary to apply to the line of no disturbance, redepned a 
Ittraight line, in order to reconstruct the curves with the jpertiuN 



ieS . TBABrBOOX 07 7A018. 

IwtiolUi. Thus, the efEbct of distorbanoeB upon the dedinatkfn 
is to cause the needle to deviate towards the west during the 
hours' g£ the day, but towards the east during the hours of 
.the night. The effect of disturbances upon the vertical force 
is of a reverse hind, tending to diminish the element during 
the hours of the day, but to increase it during those of the 
night. With regard to the horizontal force, it appears that the 
disturbances tend to diminish this element almost during the 
whole of the twenty-four hours. A third diagram represented 
the mean hourly movements of the north pole of the freely- 
suspended needle, in a plane perpendicular to the direction of 
such a needle, both for the whole year, and also for the winter 
and summer seasons. 

TOTAI. SOLAS EOLIPSB SBES AT LA CONCEPCION, CHILI. 

The total Eclipse of the Sun on the 25th of last April,' though 
invisible in England, was visible as a partial eclipse at the Cape 
of Good Hope, and as a total eclipse in Chili, where it was oV 
served by Padre Cappelletti, who has communicated a portion 
of his observations to Padre Secchi, of Rome, to whom we are 
indebted for their publication. The weather, it appears, was 
rather unfavourable at the commencement of the phenomenon, but 
Father Cappelletti had a very good view of the eclipse during the 
complete obscuration, which lasted 2m. 20s. During this period 
he saw an immense mountain of fire, cone-shaped, 67® N.W, 
from the zenith. Nearly opposite a smaller protuberance of the 
saipe kind appeared, l^th wore rose-coloured, but the second 
was the palest. After the lapse of 38 seconds a series of coloured 
flames appeared, so that the sun seemed to be on fire, giving the 
idea of trains of powder igniting successively and with great 
rapidity. No protuberances were observed on the eastern side 
of the sun. At the moment of the sun’s disappearance three 
pencils of light became visible in a direction perpendicular to 
the moon’s limb. The most luminous of the three, which was 
so 'bright as almost to dazzle the eyes, was in the same position 
as the larger protuberance. Its western side coincide with 
the duration of the lunar radius, but its opposite side was in- 
clined. The second pencil was almost diametrically opposite to 
the former, 'making an angle of about 15® with the second protu- 
berance, but it was less luminous than the other, and its borders 
were rounded off. The third pencil was at equal distances be- 
tween the other two. Observers at Rio Janeiro saw five of these 
pencils. The darkness is described as having been similar to 
that of an hour after sunset. The country assumed an ugly 
greenish tint. An arc, presenting the colours of the rainbow, 
appeared at a distance of 30® foom the sun, and disappeared 
as soon as the ecHpee ceased to be totaL Several startf of the 
first and second magnitude became visible. Notlp^ renuurjit- 
able was observed among animalEr, except that oo(£s cibw^ 
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nt the beg^ning of the totality, and again when the son xe- 
ap{>eated.' Poultry went to their rooeting-places, and left them 
oh the reappearance of light. At thiii moment the son’s lind> 
had an nnamtoiy appearimce like the ocean at Cape Horn with 
its immexise wayes. During the totality the moon was sur- 
rounded by a ring of silvery light, which was followed by a 
hrown of rays. Her border was somewhat indented,' causing the 
irregularities of the sun’s crescent when it reappeared. The state 
of the weather did not, unfortunately, enable any photographs 
of the phenomena to be taken.— 

HAILSTOBMS. 

At a meeting of the Paris Academy of Sciences, M. Bec^uerel 
has communicated a memoir on the zones of Hailstorms in the 
department of the Seine and Marne, based on the meteorological 
reports of several societies. It is ve^ remarkable that in some 
spots {t.g, the forest of Orleans) hailstorms should have been 
so very rare, while other places have suffered much and foe- 
quently foom them. M. Becquerel acknowledges ignorance of 
toe causes of this difference, but considers that they are terres- 
trial and atmospheric. 

THE ICBTBOBIC SHOWEB IN AHBBICA. 

The Meteors observed in America were not so numerous as 
those seen in England. Arrangements had been made in several 
cities to ring the bells, in order to arouse the people, if the spec- 
tacle should be such as was expected; but it was not. Pro- 
fessor Loomis, of Yale College, makes the following report : — 
** On Monday night, November 12, a company of observers at 
this place cpunt^ 696 shooting stars in five hours and twenty 
minutes, which is about four times the average number visible 
for toe same period throughout toe year. On Tuesday night, 
November 13, another company counted 881 shooting stars in 
five hours, which is five times toe average number. On Wednes- 
day night toe sky was overcast, so that no observations could be 
made. We condude, that the number of shooting stars visible 
about the 13th was very remarkable ; nevertheless, this display is 
hot to be compared with that of the 13th of November, 1833, in 
which toe number of meteors was variously estimated at firom 
10,000 to 30,000 per hour. The grand display, therefore, which 
it was supposed might TOssibly occur this year has not been 
witnessed in the United States. . . If we receive no accounts 
of an unusual display of meteors this week in any part of toe 
world, we shall look with considerable confidence for such a 
d^play on toe' 14to of November, 1867*” 

THE NOVEHBEB METBOBIC SHOWEB. 

THB'Fiery Shower {Humboldts Meteors), first stated Iw him to 
occur at interv^ of avexy 88 years, and foretold for^ toe niglit 
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'«if tUb IM. and i4th of Kovomber, 1866, was seen in Mt 
door on ths morni^ of the 14th, between the hours bf 12 a^ 
2. is thus described in the TimeSy by observers in the meta^ 
polls : — ^From about 11 o’clock occasional meteors might }>e seen 
gliding along the sky from east to west, but these were only this 
€i^mwt^<myriBitB of the great legion that followed at a later hotit. 
The numbers .increased after 12 o’clock with great rapidity. 
From Fadduigton-green, a fairly open position, 207 meteors were 
counted between 12 and 12.30, and of these the greater number 
fell after 12.20. The next hundred was counted durii^ the six 
minutes that succeeded the half hour. Soon after this it became 
impossible for two people to count the whole that were visible 
from this station ; and doubtless from positions with a purer 
atmosphere, and a wider horizon, the spectacle must have been 
one of surpassing splendour. Indeed, from a window at High- 
gate looking N.N.E., but with a circumscribed view, an observer 
counted 100 meteors in the four minutes between 12.32 and 
12.36, and no less than 200 in the two minutes between 12.57 
and 12.59. 

As the conseUation Leo rose over the houses north of Pad- 
dington-green and cleared itself of haze, the divergence of the 
meteor-i^ths from a point within it became obvious, not merely 
‘ in the directions of the streams that shot from or through Ute 
zenith, but in those that left their phosphorescent-seeding trails 
in the sky towards every point of the compass. 

Sometimes these rocket-like lines of light would glide out like 
sparks flying from an incandescent mass of iron under the blows 
of a Titanic hammer ; but with the distinctive features, first, of 
those lingering lines of illuminated haze in their track, and 
secondly, of their rarely appearing as if they originated in the 
region of the sky from which their courses evidently diverged. 

Sometimes the meteor was orange and almost rod in its colour; 
whereas the luminous trail seemed almost always, probably by 
contrast with the surrounding light, of a blueish hue. In one 
splendid instance the trail, after having nearly disappeared, to- 
gether with the rocket/-hcad that had produced it, became again 
lit up and visible coincidently with a sort of resuscitation of 
brightness in the body of the meteor. Now and then a little 
illuminated puffball would appear in the middle of the con- 
stellation Lm, generally more or less elongated or elliptic in 
form, as it seemed to be more or less distant, and at the same 
time convergent from an ima^nary point that seemed about 
8° S. by £. of the star y Leonis ; and one, as near as could be 
estimated to such a point., was simply a star that waxed, send 
waned, and disappeared as one looked at it. 

Sometimes a minute point of light, like a firefly, would dart, 
with an angular jerking motion and zigzag course hither and 
thither, but still as if away from Leo. 

Only about three meteors were seen during an hour and a 
half to take a direction manifestly opposed to th»t of these 
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^V'exgisig iHiiltitudeB. Thd meteon which i^ot towazdB the 
. WBBtem horuson seemed more brilliant and larger in their courses 
thnn those which dropped into the eastern ; indeed, yei^ few 
eeemed even to readi the roo£9 of the houses &om behind whid^ 
Leo had arisen. This was possibly only an effect of perspectiye, 
or it may haye arisen from the cui^ilment of the yiew. As 
neg^urds the long lines of light that lingered in the paths of the 
meteors, it seemed that generally they were more dense and 
brightest towards the middle of &o yisible path of the meteor, 
while the meteor itself seemed brightest just before its extinc- 
tion, an effect "pdbsiBly due to an obscuration in the middle of 
its course by matter thrown off from it. The meteors seemed 
8^ to lose yelocity as they went, but this might have been, the 
result of perspective in those passing through the zenith. 

One singular feature in those celestial fireworks was the ra- 
pi^ty with which the maximum of frequency camC on and went 
off again. About 2 o’clock the meteors seemed to have become 
as scarce as they were at 12, though they continued in smaller 
numbers till the verge of daybreak. 

From half-past 12 or a quarter to 1 until about a quarter-past 
or hfidf-past 1, the heavens seemed veritably alive with stars 
rushing in many parts of the sky, in groups of two or three 
together or in immediate succession on each other, seeming as 
though racing over the blue vault, except that their courses so 
rapiSy diverged. The cloudless beauty of the night near 
London was a happy circumstance, on which we may congratulate 
every “ watcher of the skiesj’ 

Not onlj in the metropolis and in its suburbs was this mag- 
nificent sight observable, but in all pirts of the country. Mr. 
Hind, at Mr. Bishop’s Observatory, Twickenham, whose ob- 
serving force included M. Chaillu, writes : — “ From midnight to 
1 o’clock A.M., Greenwich time, 1,120 meteors were noted, the 
number gradually increasing. From 1 a.m. to Ih. 7m. 6b. no 
less than 514 were counted, and we were conscious of having 
missed very mdny, owing to the Hipidity of tlieir succession. 
At the latter moment there was a rather sudden increase, to an 
extent which rendered it impossible to count the number, but 
after 1.20 a decline became perceptible. The maximum was 
judged to have taken place about 1.10, and at this time the 
appearance of the whole heavens was very beautiful, not to say 
magnificent. Beyond their immense . number, however, the 
‘meteors were not particularly remarkable, either as regards bril- 
liancy or the persistence of the trains, few of which were visible 
more than three seconds ; indeed, M. du Chaillu observed that, 
in these respects, the meteors fell far short of those ^f the Ap^ 
period, which he had witnessed under a fine sky in equatorial 
* Afrioa. From 1.62 to 2.9, 300 wore registered; from 3.9 to 3.24, 
100 ; from 4.42 to 5, the number seen was 12, and these mostly 
faint ; and from 6.46 to 6, only five were counted.” 

JUir, G. J. Symons, Camden Boad, from 1.15 to 1.20 
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teboidB tihe flight of no less than 276, the eyes keepi^ one 
direetton of sight, remarking : — ** Meteors most nnmeroos at l.|2 
, when they were fSalling at the rate of 100 minute-^in 
fsct, the sky was scored in aU directions with their trains ; the 
lar^^ was not twice the apparent brilliancy of Sirius the 
trauis were, in some instances, visible in a 2i-in. telescope fbr 
two minutes. From 2 to 3 a.ic. the meteors were not so luge as 
before and after that hour, nor did they appear so uniform in 
direction — ^two passed in paraUel lines, but opposite directions. 
No lightning was seen, unless it was at Oh.. 85m., when two 
flashes of light were seen, but they were supposed to be from 
meteors in the north. 1 estimate the total number visible at 
about 7,000 or 8,000.” 

The Eadcliffe Observer, at Oxford, writes : — “ This great dis- 
^y begw about 13h. (or 1 o’clock in the, morning), axid reached 
Its rnaximum at about 13h. 24m., after which time it gradu- 
ally began to slacken. The watch, however, was kept up till 
18h., though after 15h. there were not many meteors seen. |n 
all, there were observed not fewer than 3,090 during the night, 
of which about 2,000 fell between 13h. and 14h., or between 
1 A. 1 C. and 2 iuM. As to the general appearance of the meteors, 
it was noticed that the majority of them were of a whitish or 
yellowish colour. Some, however, were reddish or orange- 
coloured, and one meteor was noticed to be bluish. The brightest 
left generally a train behind them, which was to be seen for a 
few seconds after the meteor had disappeared.” 

Professor Phillips writes from Oxford : — “ Our sky-rocket 
dance began to be interesting by 11.30 p.m., grew brilliant by 
midnight, and enthusiastic by 0.30 ▲.]£. From this time till 2, 
incessant shots were made from the covered battery in Leo, now 
striking the Bear's head or tail; anon crossing the belt of 
Orion ; at times flying over our heads, and, as the hours ad- 
vanced, falling in sweeps to the western horizon. It was easy to 
see that of the hundreds, and indeed thousands, of bombs which 
came from the eastward, or diverged from the eastward, or 
merely flashed through the shortest imaginable arc there, or 
showM no arc at aU but a more globe of light, few or none 
manifested ob&dienee to any other centre of discharge except 
that in Leo. Earlier indeed, at about 12, the radiant point was 
certainly marked several times between the pointers of the Bear 
and the stars of Leo, then just above the horizon ; and later, at 
2.30, when the flight of the stars was overhead and Leo was 40*^ 
above the horizon, few were seen near enough to Leo to bo ob- 
viously referred to that centre. The general type of the meteor 
was that of a rocket, ending in a glol^ of reddish light, with a 
long train of bluish, seemingly curdled, or resolved light; such 
that this train constituted a very long lanceolate gleaming mass, 
very often separated from the l^ing globe of light. The globe 
was seen once to divide itself, 12h. 42m. 10s. northward : often 
to e^g^and like the end of an iron wire heated in oxygen gas; 
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tof^nitnde often &r exceeding anything now in the aky, «8 
Surras very many timea brighter and laii^ than Man ; lax|^ 
and brighter by &r than Jupiter at his bert ; looming lamr and 
immeasurably brighter than the Oxford Gommissionenr street 
lamp, at a distance of eighty yards. In two or three cases the 
burmng of large globes ^ve so much light around as to be 
entered by one observer, who did not see the meteor, * lightning,* 
a at 12h. 30m., Ih. 3m.” 

Mr. Hind writes : — ** Professor Newton, of Newhaven, United 
States, has shown lhat the principal recorded showers of meteors 
at this epoch- accommodate themselves to a cycle of 33| years, 
and that these bodies in all probability emanate from a vast 
group extended round the sun m the form of a ring of unequal 
density, nearly circular, and with an annual period of 363*27 
days for the meteors composing it, which revolve in a retrograde 
direction, or opposite to the earth's motion in her orbit. The 
Vhclination of the ring to the plane of the ecliptic is about 17^, 
and its point of intersection therewith has an annual progressive 
motion from the mean equinox of about 1*7 ; in consequence of 
which movement the shower takes place on a later date now than 
formerly. 

** The splendid display on the 13th of November, 1838, was 
seen over a great extent of the North American continent. It 
was in this year that the radiant in Leo was first established. 

** It has been found that the average height of the November 
meteors alxive the earth’s surfiu^ is, in round numbers, 95 miles 
at first appearance and 60 miles at extinction. Extraordinary 
showers may occur in at least two consecutive years, and the 
year 1867 may also bring a very imusual shower.” 


A comparison of the whole number of meteors observed, with 
the numerical results of previous star-showers, shows that the 
shower of 1866 was far less significant than some of its pre- 
decessors. Whether other parts of the world witnessed a grander 
phase in the display than we in England did we cannot say, for 
there is at present no authentic information on the point. M. 
Goulvier Gravier, who ought to be an authority, at a sitting of 
the Paris Academy of Sciences, suggested that the nuiaimum 
display of the epoch might be expected in November 1867 ; be- 
cause, he said, the really great showers are 34 years apart 
iziste^ of 33, and the last of these was 1833. Moreover, he 
call^ attention to the fact that every grand shower is preceded 
by one not so grand in the year before it. This was the case 
in the year 1832-33 ; whether it will be so this time we must 
wait till next November to learn. , 
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. 1 ^?' 

I * Mean Temperature of the idr was 49^*8, bang 0^5 above 
average of the preceding 25 years ; the temperature of 
:;i 0 ir point was 440*2. The Mean Degree of humidity ms 89, 

: complete saturation bein^ represented by 100. Bain mil on 172 
: days during the year, bemg 59 days more than in 1864, and 27 
da^ more than in 1866. The amount of rain collected vras 
; 80A inches, being 6^, inches above the average amount. 

Weather at the beginning of the vear was stoormy, with 
. ^los of wind. The temperature was hign for the season. On 
^e 11th day there fell an unusual fall of sticking snow, of very 
gmt specific gravity. The street traffic in London was extremcdy 
Oifficnlt ; the telegraphic wires were so loaded with snow, and tlm 
wind was so violent, that many poles gave way, and telegra^ie 
communication all round London was greatly interrupted, ^e 


^ snow was of that unusual dense character l^hat 6 inches in depth 
produced water to the depth of in. nearly. A very rapid thaw 
set in, and within two or three days all the snow disappeared, 
foUow^ however, by rivers overflowing their banks. All tiie 
low-lying lands along the valley of the Thames were under water. 
The weather continued changeable throughout January, with 
heavy rains and gales of wind. The characteristic feature of this 
month was its extraordinary warmth, it being 6 above its aver- 
age value ^m 60 years’ observation. This unusual temperature 
continued till February 12, and the average daily excess of tem- 
perature up to this time was 6® daily. From February 13 till 
March 16 the weather was cold, and nearly constantly Mow the 
average for the season of the year. The average daily defect of 
temperature for this period was 2®’9. From March 16 to April 9 
the weather was changeable, but mostly cold. 

The extreme mild weather in January and the first part of 
February stimulated vegetation to a very unusual activity at this 
season. Hedges and early fruit trees were budding, and some 
were ready to burst into blossom. 

The change in the middle of February, from so mild and damp 
to a colder and dryer atmosphere, prevented Vegetation advancing 
too rapidly, and was otherwise beneficial to agricultural opera- 
tions, by enabling farmers to do much field and farm work, 
which, in many places, owing to the soddened state of the ground, 
were in a very backward state. 

On April 10, a sudden change to heat set in, continuing till the 
28th day, during which time the weather was unusually fine, and 
very hot for the season, and but little rain fell. This sudden 
drying wither caused large tracts of land at all parts of tlm 
country to be in such a heavy state that spring operations, parti- 
cularly sowing, were much impeded, and in fact agric^tural pur- 
poses general^ were in a backward state. The budding of trees 
was in general late, but in places where they had not already 
/shot forth ' their leaves, the effect of this weather extraor- * 
dtory, the leaves appearing and finiit trees blossoming so sod- ' 
dsfilyi th^t the whole aspef^ was changed in a few hours. Ou 
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29 ft eold uamnial period set in, oontinning to Jnne 1, ftiHb 
ftn oeeasionid^y of somewhat warmoi^ character int^rren- 
?«g. The mean daily deficiency of temperature dnring this tittd 
aakioimted to 8^*1, and at night the thermometer freqnontly fell to 
Wow 82®. 

This weather serionsl;^ affected all the crops, and cut off mmfii 
of the blossom from froit trees. The growth of wheat, barlet, 
and oats was much rotated, although on some very ri(^ lands 
the cereal crops had in a measure recovered by the end of May. 
Pasture land made little or no progress. 

Oh June 2, the weather again changed, and became much 
warmer, and a mean daily excess over too average temperature 
occurred to the amount of 4P% till the 11th day. A similar cold 
period followed, but on toe 21st day toe temperature again in- 
creased considerably, and fine weather followed till the end of 
June, toe mean daily excess of temperature amounting to 
nearly 6^. 

At the beginning of July the weather changed to cold, with rain 
falling almost daily in every part of the country. The mean tem- 
perature of the first eight days was below their average daily by 
' 6®. On July 9 the weather changed to fine and hot, which con- 
tinued till the 17th ; the average daily excess of this period was 
6A®, From July 18 till September 27, the temperature was nearly 
always cold ; the exceptions were August 24 to August 28, and a 
few days at the beginning of September, whose mean temperatures 
either just reached their averages or wore slightly in excess. The 
zUean &ily deficiency of these 72 days was Ij®. 

In July rain fell frequently all over the country. In the first 
week wheat in the soutoeru districts passed the flowering stage, 
and in northern appeared in ear. Towards the end of the month 
some wheat in extreme south districts was cut. In August, till 
the third week, the weather was very unsettled, with low atmo- 
spheric pressure and frequent rain, which greatly interrupted har- 
vest work. During dry intervals a large portion of the crops in 
the south of England were stacked, but in some cases in a ^mp 
condition. The month of August was not favourable to agricuL* 
tural pursuits ; the absence of sunshine retarded the crops ripen- 
ing, the frequent rain injured them, but to a less extent than waft 
fea^, in consequenc.e of too hea ^7 drying winds. In spme places 
the crops were beaten down by the rain and twisted by the wind, 
so that reaping machines could not be used. 

In September the weather was unsettled; the atmospheric 
pressure was always low. Bain fell all over the country In excess; 
amounting, in Guernsey and in the western parts of England, to 
8 in. and 9 in., gradually decreasing in amount proceeding east*, 
ward to 8 ip. near the east coast ; about London near 4 in. felL 

In toe midland counties, owing to the heavy rain, there wm 
gmt floods, toe waters of toe Trent, toe Soar, and the Derwent 
' ovinflowed, and covered thousands of acres of com limd , aft4 
^ftOftolipBeftt duaagft. 
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ttlie inontliof September was yezy bad for all aarieoltiual 
pursuite. ' i- . 

trhe co-ezisteiice of cholera with coincident meteoroloriealphe* 
nomena, which were experienced during the three preceung yisi- 
tations in the years 1832, 1848, and 1854, yia., great atmospheric 
pressure, high temperature, small diurnal range (owing mostly tp 
high night temperature), deficiency of rain, yeiy little wind (wd 
consequently a stagnation of the atmosphere, and preyalentmist), 
a defimency of electricity (as eyidencea by the few electrical dis- 
turbances), and in 1 864 the presence of a remarkable blue mist^^ 
which provailed n^ht and day. 

Keauy all the circumstances of the year were directly opposite 
^ those mentioned aboye, as being present at the previous yisita- 
tions of cholera. 


One of the most remarkable Atmospheric Phenomena during the 
past quarter has been the prevalence of a peculiar Blue Mist, first 
seen by myself on July 30, but which had been remarked by other 
observers in the preceding week. This blue mist, since that time, 
has been g^erally present ; on some days no trace of the mist 
has been visible, and on other days it has been seen for parts of 
a day only. It has extended from Aberdeen to the Isle of Wiaht, 
wd of the same tint of blue eyerywhere. This mist increase in 
intensity when yiewed through a telescope ; usually no mist can 
be seen when thus viewed ; it increased in density during the fall 
of rain ; usually mist rises after the fall of rain. Its density did 
hot decrease when the wind was blowing moderately strong, but 
did decrease when a gale was blowing, but increased again on its 
subsidence. I do not know the nature of this blue influence, but 
the fact of its presence not baying been noticed since the dioleia- 
]Mriod of 1854 till now points out a possible connection, but, in- 
dep^dently of this, it is of high meteorological interest. 

The Mean Temperature of January vras 42°'6, being wanner 
than any January since that of 1851 ; the preceding month, De- 
cember, vras 42^*7, being 2^*4 of higher temperature than the 
average ; usually January is 2°'8 colder than the preceding month, 
yet on this occasion it was 0^*1 of lower temperature only. It 
'ymB 44^ above the average of the preceding 25 Januaries, and 
6^*3 above the temperature of January 1865. 

The mean temperature of February was 40°*6, being above 
the average of the preceding 25 Februaries, and 3^*9 above that 
of last year. Every month from Septemb^ to this month indu- 
sive has been of higher temperature than their averages, to the 
mean amount of 8^*9 nearly. 

The mean temperature of Mardi was 40^*5, the same as in ^ 
Februaiy, being X^-2 below the average of the preceding 25 yeam, 
and 8^*9 above t^t of last year. 

The mean temperature of April was 47^*9, being 2^*0 above 
the average of the preceding 95 years, l°'l aWe the average of 
25 years, and 4^*4 Mow the temperature of last year. . 

2^ mean temperature of May was 50®‘l, being 2^*9 belowthe 
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mirage of the last 25 yean, and lower thi^i any other Hay, ex- 
cepting in 1845, 1855, 1856, when the Talnee were xe* 

•pectiray 49®*5, 48®- 8, and 49®-4. 

llie mean temperature of June was 60®*9, being 1®’9 above the 
average of the preceding 25 yean, and higher than any other 
year since 1859. 

^ The mean temperature of July was 61®-0, being 0®‘4 bdow, the 
.average of the preceding 95 years, 0®-7 below the average of 25 
years, and lower than any year since 1863, when the temperature 
was 60®-S. 

The mean temperature of August was 59®-4, being 1®*8 lower 
than the average of the preceding 95 years, 1®‘8 lower than the 
average of 25 years, ana 1®*8 below that of last year. 

The mean temperature of September was 56®‘4, being 0®'l 
lower than the average of the preceding 95 years, 0®*7 lower 
than the average of 25 years, and lower than the temperature of 
]ast year to the amount of 7®‘5. 

The mean temperature of October was 51®‘3, being l®-6 above 
the average of the preceding 95 years, 0®-8 above the average of 
25 years, and higher than any year since 1863, when the tempe- 
rature was 61®*6. 

The mean temperature of November was 44®*3, being 1®*9 above 
the average of the preceding 95 years, 0°‘3 above the average of 
25 years, and 1®*5 below that of last year. 

The mean temperature of December was 42® *9, being 3®*8 above 
the average of the preceding 95 years, 2®’5 above the average of 
25 years, and higher than any year since 1863, when the tempe- 
rature was 43®-2. 


XIIXED BY AN AEBOUTB (?). 

In November 1866, a police-officer, at Edinburgh, was found 
drowned in Dunsappie Loch, with no trace of violence upon his 
person beyond a slight discolouration of the forehead. There 
was no evidence to ^ow how the deceased met his death; 
and Hr. E. Monson, in a letter to the TiTniKS, suggests that it 
being on the night of the periodical visitation of aerolites, the 
deceased may have been struck by one of them, and have been 
precipitated into the water and suffocated. Hr. Honson adds 
that a few years since his brother, driving an open carriage in 
Tuscany, was suddenly half-stunned by a blow on the head by 
a small aerolite, whi^ was picked up immediately z&es the 
accident. Lately, an aerolite at Florence, when some persons 
had a narrow escape from being struck. The specific gravity of 
the missile was found to exceed that of a' bullet. 
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WxLLUM Thomas Bbandb, F.B.S., the eminent chemist, author of 
the Manual of Chemistry, which has passed through several 
editions, and has been translated into French, German, and 
Italialn. In 1813, Mr. Brande succeeded Sir Humphry B^Vy 
as Professor of Chemis^ in the Royal Institution, and was, 
fix)m 1820, associated with Mr. Faraday In 1825, Mr. Brande 
was appointed Superintendent of the iMe Department in the 
Royal Mint : he med at the advanced age of 81. 

The Rev. William Whbwbll, D.B., Master of Trinity College, 
Cambridge. Dr. Whewell was an able and voluminous writer. 
His ^ncipal works are : — A History of the Inductive Scimees, 
The Philosophy of the Inductive Sciences, The History of Scien~ 
tifc Ideas, Hovum Organum Benovatum, The Phuoso^hy of* 
Discovery; The Mements of Morality, mduding Polity; the 
Bridgevoater treatise on Astronomy, Notes on the Architecture of 
German Churches, Lectures on the History of Moral Philosop^ 
in England; Indications of the Creator, in answer to the 
Vestiges of Creation. He also wrote many educational books. 
Another production of his was The Platonic Dialogues for 
English Headers ; and ho is supposed to have been the author 
of The Plurality of Worlds, 

Dr. John Conollt, experienced writer on Lunacy. 

Jacob Schwabt, Dutch geographer. 

Jared Sparks, American historian. 

Professor W. Dick, veterinary surgery, 

Thomas Musorave Jot, artist. ^ 

Dr. Gttt Babington, medicine. 

M. DB Vavx, Belgian mineralogist. 

John M'Douall Stuart, Australian explorer. 

John Hayes, painter. 

Rev. J. M. Neale, Theology and History. 

Sbrteant James Manning, Law and Philology. . 

Charles Maclaren, Politics and Geology. 

William Gbavatt, F.R.S., the eminent Civil Engineer. The liber- 
ality of Mr. Gravatt, in the encouragement of the Messrs. 
Scheutz, with their Difference Engine, deserves mention. In the 
winter of 1864, the inventors brought their Machine from 
Stoddiolm to London, where Mr. Gravatt showed and ex- 
plained the invention to the Royal Society^ It Vas next 
‘pla^ in the Great Exhibition at Paris, where Mr. Gh»vatt 
kindly worked and explained the machizie to mray 
scientific gentlemen, and a jury unanimoudy awarded to it a 
gold med ^^i r In 1856, the macnine was brought figom Franoei 
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.ttad toiroi^ id an apartment in 2£r. Qravatt'e honxe, 

at WestBtm8t6][^. It was enbeeqnently parched Ibr 4lie 
iDodljjr Qbeerratoiy at Albany, n.S. (See Ivories of Invention 
and IHeoovery, the Editor of the Year-Book of FaoU, 1860, 
pa^ 144.) Mr. Ghravatt, who was in his 69th y^, took an 
acuve part in the railway mania of 1846-6, and his name was 
hron^t before the profession somewhat prominently in snb- 
sequent litigation growing thereout. 

B. Oabbbtt, of Leiston, Swolk, the eminent agricultural im- 
plement manufacturer. In 1778, when Mr. Garrett succeeded 
^ to the Leiston Works, sixty men and eight or ten horses were 
' employed, but no steam-power had yet been called into play. 
The once insignificant village has now become a town of more 
than 2,000 in^bitants, all dependent on the Leiston Works. 
The si^ workpeople have increased to 600 ; the horse-power 
has given place to steam-power, and the name of Garrett has 
become kziown throughout Europe, in Egypt, Australia, and 
almost all over the world. The house of Garrett, at the 
International Exhibitions of London, Dublin, Paris, Ham- 
' bure, Vienna, and Madrid, won no fewer than sixty gold 
meo^ said sixty silver ones, together with 1,200^. in cash. 
When the East Suffolk Bailway, now meiged in the Great 
Eastern system, was brought forward, Garrett found 
capital to the amount of 10,000^. 

Hall Maxwkll, 20 years Secretary of the Highland and Agri- 
cultural Society of Scotland. The anniuu shows of the 
Society under his great administrative talent showed an equal 
improvement, alike as to the quantities and quality of stock, 
and the nnmber and superiority of workmanship and finish 
of agricultural implements. One of the greatest benefits 
which Mr. Hall Maxell conferred upon Scottish agriculture 
was, in superintending the collection of the agricultu^ statis- 
tios of sto^ and crops from 1854 to 1867. 

WxLiiXAJC Habvbt, the graceful draughtsman on wood. 

Db. Cakillb Moktajoue, botanist. 

Seb John M^Gbboob, physician. 

John Gibson, B.A., sculptor. 

Hobdbnskiold Nils, Swedish geologist 

WxLLiAK Hooxham Gabfbntbb, who for more than twenty 
years filled, with great advanta^ to the publio,the post ef 
keeper of the prints and engravings in the British Museum. 

Db. Uohas Hodc^xxn, one of the founders of the Aborigines’ 
Protecdon and the Ethnological Societies ; an honorary secre- 
tary of the Geographical ^iety, a member of the senate of 
the University of London, and intimately connected whli 
ma^ other scientific bodies. He was a member of the Society 
of mends. 

Db. Obobbs Pbtbbi, the well-known writer on Irisharehseology, 
and autlior of the Sound Thtoers qf Irdand, for which work 

, Jxe zeceived the gold medal of the Boyal Irish Academy about 



tha 7^ 1837. He rabs^uentljr wrote an Essay on the , 
Hilita^ Antiquities of Ireland, wMch also obtained its prise ; 
in wHch he showed that works of Cydopean architeeture 
remained in Ireland, the relics of aprimitiTo race in a remote 
age. He was afterwards engaged on the historical and anti- 
quary sections of the Ordnance Surv^ of Ireland. Br. 
Petrie was an ex-president of the Boyal Hibernian Academy, 
a vice-president of the Boyal Irish Academy; &c. 

Qsobgb Kennie, the eminent Civil Engineer. He was the son of 
John lUnnie, the engineer of Waterloo, Southwark, and Lon- , 
don Bridges. Mr. Oeoige Rennie assisted his &ther in early 
life in the construction of the London and East India Docks, 
the Plymouth Breakwater, the Bell Rock Lighthouse, &c. 
He was a Vice-President of the Royal Society, and had con- 
tributed several papers to the PhUoaophicdl Transacikma, He 
was a member of the Royal Irish Academy, and a Fellow of 
the Geological Society. Mr. George Rennie was brother of 
Sir John l^nnie, the civil engineer. 

William Fi^heb Hoebs, distinguished agriculturist. 

Samuel Reynolds Solly, who, for a long series of years, 
devoted himself to the sidvancement of science. He was an 
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himftelf. In eveiy reitp^ pecuniarily andother- 
wise, tlie ]rablication of the Briiith Seaweeds was a great 
lucoeafl, ana established its author as one of the first Uting 
anthoiities on this subject Dr. Harvey next delivered a course 
of lectures on Algse Mfore the Lowell Institute of Soston, 
UJS.'; he left Dublin for America in Julj, 1349, returning 
earlv in Hay, 1860. In the meanwhile he visited many places 
on the coast of North America, and made large collections of 
Algse. He also at this time made a tour around the shores of 
the Pacific, visiting Oregon and California the result of which 
labours was published by the Smithsonian Institution, in a 
large 4to. volume; In August, 1853, he left for Ceylon, stop- 
ping at Aden to collect on the way. Prom Ceylon he pro- 
ceeded to Australia, visiting Sydney, Melbourne, Adelaide, and 
several parts of Tasmania and New Zealand. Taking advan- 
tage of the visit of a missionary ship, he went to the F^i and 
Fnendly group of islands. Eetuming to Sydney, he went to 
Valparaiso, ai^came home in October, 1856. This extended 
tour cost Dr. Harvey more than 1,200^. The Algse collected 
on the Australian cocust amounted to more than 20,000 speci- 
mens and 600 species ; and in 1857 the Phycologia Austtmica 
was published in five volumes, ea^ volume containing sixty 
plates, of which the first 200 were drawn on stone by the 
author. The work was completed in 1863. The Mora 
Capeneis was next commenced. In this Dr. Harvey was joined 
by Dr. Sender, of Hamburgh. This great work, of which 
three Ic^e 8vo. volumes are already published, unfortunately 
is still incomplete. Dr. Harvey commenced at the same time 
a series of illustrations to this Flora, under the title of The^ 
saurus Capeneie : two volumes of this work, containing 200 
plates, are already Abridged from the Atheruetm., 

Sajcuxl Boffet Maitland, D.D., an able writer on theological 
history, and Librarian at Lambeth Palace. 

John L^, of Hartwell House, in Buckinghamshire, the admi- 
rable astronomer and eccentric politician. His oxiginsd name 
. was John Fiott; he assumed the name of Lee on succeeding 
to the Hartwell estates left by his uncle. Sir George Lee, Bart. 
Dr. Lee was a FeBow of the Eoyal, the Astronomi^ and the 
Geographical Societies. Of the Astronomical Society he was 
President for two jears. — Athenwum, 

Godfrht Stxss, artist, of the Kensington Museum. 

Phofbssob HiTPfiBLD, the celebrated Hebrew scholar. 

B^aANCis Mahont {Miiker Prout), a great master of languages. 
Ghablbs Jambs BEabobbayb, eminent mathematician. 

Pbofbssor Gbobob Lnr j JB CaAig, of Queen’s College, Bel&st^ 
Editor of the Pennp Cydopadia, 

WnxtAX Bbwigx, artist, son of the fomous draughtsman and 
engraver on wood. , . 

PJoftaan BudEANAN, Soottish journalist « 
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;<1 H. Coofmtt, of Cambridge, ardisecdogist, wdl kaown to 
JtfemorioAi of CanMdgo^ ^ AimmIo <f Cambridge^ uid hie^ 
Mhmm Cantabrigienoes. 

F.W. Faibholt, A.S.A., the truthM antiquary and antiquarian 
ariaat 

Tbx Bbt. Jomr Eeb^ author of The Christian Year, 

Ysjsxnx Jbficoox, CiTil and Mining Engineer, of Derby, who lost 
his life with an exploring party at the Oakn Colliery, after a 
terrible accident there. 

John Barmstt, architect of seTeral works in the City of London, 
Jacob Snideb, the inventor of the breech-loading rifle which 
, bears his name, and which is now being introduced into our 
aimy. Mr. Snider had for some time past been suffering tom 
an illness brought on by mental anxiety and overwork, and to , 
’ which he eventually succumbed. ]\i&. Snider was spared 
' to see the system of breech-loading which he had sp^nt so 
many years in perfecting adopted by the Government, rat un- 
fortunately he did not live to enjoy the fruits of his ingenuity 
and perseverance, which were just within his grasp. — Me-- 
chanted Magazine, 

W. M. Hi 2 n)MABCH, L.C., the eminent Patent Counsel, author 
of an admirable treatise On the Law of Patents, He will 
perhaps be more generally known by his recent labours on 
rahali of inventors, as a member of the Royal Commission 
'appointed to inquire into the working of the Patent Laws, 
mr. Bindmarch dissented tom the report of the other pom- 
xnissioners, and embodied his views in a separate rerart, which 
contains suggestions of an eminently practical and valuable 
nature. 

JoHK Fbbdbbiok Goddabd, the discoverer of the use of bromine 

Dr i^ros^oN DBM Fischweilbb, the learned physician of 
Magdeburg, who, in his will, has left the world the following 
scientific secret, viz. that his own great age, 109, is entirely 
to be ascribed to his constant habit of sleeping with his head 
towards the north, and the rest of his body in a direction 
coinciding as closely as possible with that of the meridian— 
that is, with his heels to the south. From persisting in tlds 
habit the learned doctot considered that the iron contained in 
our system, finding itself in the direction of the magnetic cuis 
rents which are constantly flowing over the surface of the globe 
towards the north pole, becomes mametized, and thus increases 
the energy of the vital principle. — Mechanic^ Magasine, 

Db. Ghablbs G. RiTCHp, a youn^ physician, having considerable 
practice, especially in oMetne cases, in London. He was 
Ibqnd in his consulting-room, in the middle of a scientifie 
experiment app^ntly suffering tom the effects of some 
poisonous ingredient. After some hours, during which enessj 
efibrt was made ‘to restore him, he finfldly succumbed, oM is* 
believed, to the efifocts of the poison. 



Mft tulBhboox Of vum. 

^ ‘ *■’ t't ■‘A 

CL Wts 'WnssAMA, tiiifi well-known Engineer. He djd mndi 9^ 
ihe steam<^pping trade of tne eonntry, and espeda^'; 
of liyeipool, both commercially and by improvemente in eteain^ " 
"boileni. He devoted much of his time to the laboratory, and^ 
was hence little known personally, even in Liverpool; 1^ hie> 
writings on Heat, and its Selation to Water and Steam, and;; 
bn The Combttetion of Coal and the Prevention of 8mofce,:\ 
ohemioally and yrao^caUy considered, are well known. He > 

^ gained the prize of 500Z. at Newcastle, for improvements in ^ 
marine steam-boilers, and the Society of Arts’ 2M, gold medal, ^ 
for his essay on smoke prevention. Mr. Williams was an 
Associate of the Institute of Naval Architects, and of the Ixisti'^ 
tntion of Civil Engineers. 

B. B. Sfencb, of Borne, sculptor. 

Fb4Kx Howard, artist, son of the Boyal Academician. 

Jo8Bi|« Bobertson, Scottash journalist and antiquary. 

B. D. Hat, of Edinburgh, scientific decorator. 

Br. Gonqttest, surgeon and biblical student. The manual which 
he wrote for students in obstetric medicine was translated 
into many languages, including Hindustani and Chinese. 

Thb Bbv. Edward Hxngxcs, D.D., the profound philologist. His 
talent for deciphering texts in unknown characters and lan- 
guages was wonderful. It was applied to the study of Egy^ 
tian hieroglyphics, and to the inscriptions in the cuneiform 
character found in Bersepolis, Nineveh, and other parts of 
ancient Assyria. 

IBbufRT Chawner Shsrton, the historical line-engraver. 

Gavarni, the accomplished French artist. 

S. Stonb, student of natural history, and a distinguished archseo- 
logist. 

HigftWAM - Goldschmidt, an amateur astronomer of note. It is 
curiously said of him: — “.Though only an amateur in science, 
he has discovered fourteen telescopic planets, and the only 
instrument was a common opera-glass.” 

Dr. G. H. Barlow, Editor (for many years) of C^e Hosj^l 
Medical Beu^orte, and a hard-working and eminent memcal 

TniLTI- 

Joair Thompson, for more than half a century ranked at the 
head of British wood engravers. 

W. H. Leeds, architectural writer and an acute critic. 
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the Egg, 168. 

AJUaMolda, New,^ 179. 
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Aniline Dyes apjdied to Painting, 160. 
American SUp, the Largest, 01. 
Angostura Bitten, 191. 
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Anemometer, New, 187. 

Annealli^ Wire, 22. 

Anthropology, on, 202. 
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Antiquity of Man, 112, 204. 

Ants, White, on, 227. 

Aquarium, Vast, at Arohachon, 222. 
Armour-clad Ghunboats, 02. 
Armour-clad Turret Yeseele, by Laird, 
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Axmcur-plated Yeeeela, 61. 

Art Oomblnation Portraita, 198. 
Artesian Well at Kingston, 76. 
Aabestoe, or Amianthus Bock, 171. 
Anhfta^ Yegetable, 234. 

Atlantic Gable, Testing the, 148. 
Atlantic Telegmph laid, 100-108. 
Atmospheric Dust, 187. 

Angasma Light, the, 183. 

Balloon Asoents, Besnlts of, 184. 
Bertie Powder for Heavy Ordnance, 

Batavian Society at Botterdam, Be- 
port of, 142. 

B^h-Harks In France, 72. 
Bedfordshire, Lower Green Sand of, 
202 . 

Belgian Needle Gun, 87. 

Biology, Prof. Huxley on, 200. 

Bird, Gigantio, 211. 

Birds of America and Europe, 210. 
Birds, Extinct, of the Mascarene Is- 
lands, 208. 

Birds' Nests, Artificial, 210. 
Blackfriars Bridge, Now, Progress of, 
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Bleaching, New Method of, 178. 

Blue Mist, Mr. Glaisher on, 130, 277. 
Bmtt Yoyage from New York to Lon- 
don, 49. 

Bogie Engine, New, 89., 

B^ers, Safely Apparatus for, 24. 

, Borax, on, 177. 

Botanical Geography, 281. 

Botanists, Congress of, 281. 

Brain, Chemical Composition of, 164. 
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Brighton New West Pier, 71. 
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B^kiaad, Mt.F., on Salmon Cultoxe, 



Butterflies, Oolonr of, 224. 
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Gaprlmnlgida, 212. 

Carbolic Add, disinfecting, 187. 
Carboniferous Slate, on, 249. 
Cartridge, New, Fire-extingtd8hlng,40. 
Cassowarj^ New, 212. 

Chalmers Target, the, 28. 

Chamber Closet, New, 102. 

Charcoal, Abaoi^on by, 181. 
Chaeaepot Musket, the, 40. 

Chemical Action, on, 161. 

Chlmogene from Petroleum, 186. 
Chronograph, the, deacribed, 99. 

Cigar Ship, the, 04. 

Clock, Eleotro-magnetic, 99. 

Clock, Self-winding, 98. 

Coal, Anthracite, 247. 

Goal Measure, Belgian, 248. 

Coal in Shropshire, 247. 

Goal-field, South Wales, 246. 

Coal, Probable Exhaustion of, 77. Ill, 
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Coat, an invulnerable one, 83. 
Columns, Bemoval of, 28. 

Collodion, New Substitute for, 192. 
Colour Disease, on, 121, 

Couoreto for Building, 67. 

Concrete in Fire-proof Constructions. 


Continuity in the Universe, Evidence 
of, 116. 

Copd Gum, 288. 
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Cotton-gin, New, 102. 

Crane, Sixty-ton, 60. 

Crania, Human, 204. 

Crustacean, New Parasitio, 221. 
CycloBcope, the, 87. 

Cryolite, a New Mineral, 171. 

Cylinder Casting, Large, 21. 
Death-watch, the, 220. 

Deodorization and Disinfection, 188. 
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110 . 

Desoontnres’ Needle Gun, 87. 
Dia-magnetic Force, 114. 

Diamonds, Artificial, 192. 

Diamond, Origin of the, 118. 
Diamonds, Yellow, 118. 

Disinfectant, New, 108. 

Disinfectants, on, 187. 

Dodo, Prof. Owen on the, 209* 

Dog-tick fasting, 224. 

Dreyse and the Needle Gun, 84,86. 
Dreyse’g hew War Weapons, 89. 
Dyalysis, Mr. Graham on, 109. 

Earth, Black, of Sonthera Buida, 26t. 
Earthquake in France, 208. 
Ear^uake In New Zealaad, MA 
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M oteope, the, tS8. 

Btoetrlo Glotik, ifeW, 149. 

&taoteio BMtmoe, 148. 

Vleotrio Bpwk^ Bmt ot the, 146. 
ftleotrihBtandarde, 144. • 

Sleotrio Tcdegreph, the. 111. 

Sleotzio Tel^rraph, eee Atlantlo Tde- 
gtB^, IfiS-lM. 

Me etnc ity . AntnuJ. 145. 

Sleetricity, Cheap, 148. 
tSlBetMty, Oop^ maanfaotnred 
148* 

Bleotxodee, Wartmann on, 146. 

Bther and Chloroform, 190. 

^Bther, Formic, 190. 

BxcaTation, Improved, S6. 

EzUblUon, Industrial , at Guildhall. 18. 
Bxhihition, Industrial, Islingtun, 14. 
Exhibition, Paris Universal, of 1867, 
Building for, Ifr. 

Fraiian Fire, the, 176. 

Field Gun, Brass, 83. 

Fire Alarum, 83. 

Flte*engine, Steam, 81. 

Fires, Fire-brigades, and Fire-engines, 
New Work on, 16. 

Fire-am, Breech-ioading, Improved, 

88 . 

Fire-ddmp Indicator, 83. 

Fire-proof Chests, 171. 

Fish, Flying, 314. 

•Fish Hatching, 315. 

Fish, Increase of, 313. 

Fisb^ Osseous, 314. 

Fithes, Voice of, 315. 

Flame Beactions, 138. 

Floating Dock, Large Iron, 67. 
Floor-cloth, New Manufacture of, 107. 
Flora of Penne^vonla, 383. 
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Fuel, Liquid, 78. 

Funri of Great Britain, 389. 
Gas^numer, New, 86. 

Gas-buming, Photometer for, 86. 
Gas-oarbnrettlng Aimaratns, 183. 
Qaa-lightlng, NatmS, 186. 
Gas-lighting Ballway Carriages, 98. 
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43as, Motive Power from, 86. 

Geese, Frlotion of, 188. 

Glees, Cxystellino, 121. . 

Glass, Bnjnaving on, 180. 
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Coast, 350, 

Of Keith Wetoi, 3M. 


Gold, how to make, 170r’ 

Grass-tree, the, 888. th . 

Green Colour, 165. 4 . . 

Grove, Prof., on Continuity, 110. ^ 
Ground loe. Memoir on, 188. 

G un-barrels, Steel, 80. 

Gunboats, Armour-olad, 53. 

Gun, Brass Field, 83. 

Guns, Cast-iron, 82. , 

Gun-stocks and Looks, Improved, 80;' . 
Gunnery Experiments. English, M. ' - 
Gunpowder, Gale’s, 166. 

Gunpowder, New, 46, 186. 

Gunpowder, Substitutes for, 165, 167. 
Gutta Percha Cement, 84, 

HaUstorms, on, 269. 

Hanging, on, 141. 

Heat and Dew, on, 189. 

Heat and Mec^nical Motion, 84. 

Heat, Prof. Tyndall on, 161. 
Hermaphroditism, on, 203. 
Hippopotamus, young, 206. 
Honey-eater, New, 212. 

Hydranllo Bung, 64. 

Hydraulic Coal-cutting Machine, 64. 
Hydraulic Machine, New, 68. 
Hydraulic Press, New, 68. 
Hydro-carbons, New, 186. 
Hydro-electric Piles, 144. 

Hydrogen, Peroxide of, 181. 
Hypsomet^, Practical, 116, 

Ice, Bcgclation of, 188. , 
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Igneous Kockfl, on, 250. 

India-rubber, Deodorising, 104. 
Indium, the new Metal, 168. 

Infusorial Animal Life, 221. 

Insects, Muscular Force of, 238. 
Insects, New, 228. 

Insects, Plagues of, 226, 

Instantaneous Vegetation, 198. 

Iron Cement, New, 20, 

Iron Foil, 21. 

Iron, Hard, 169. 

Iron, New Method Ot RolUng, 19. 

Iron, Permeability of, 19. 
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Iron-preserving Agent, New, 20. 

Iron Ships, Zinc Sheathing for, 49. 
Ivory, on, 206. 

Kew Gardens, Report on, 340. 

Lake Basins of New Zealand, 353. 
Launch of the IforthunUhtrla^t 60. . 
Leaf Insect, new, 235. 

Lemming, Guyon on, 207. 

Life, Origin of, 301. 

Light, Refraction and Polarisation 
of, 123. 

Light BaUways in Norway, India, 
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Lightning Oondneton, 116. 

Lime Light, the, 187. 

Lisard, Motoch, 338. 

Look, Adytio-retainer, 100. 

Lo^ New, 100. a 

fjooomnXkfm, OUmMsg, 96. ^ i 
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' Lode, Keedle, 100. 

London, tho Boilwoj In, 9S. 

London Waters, 191. 

London Water-sniqply, 71. 
iKWgitnde br Gralvamo Signals, 117. 
Londtode of Bio Janeiro, 148. 
Lower M atches, Mannfaotnre of, 88. 
Looifer Matches, Safety, 176. 

Lmar Physios, 124. 

Magnesia Cmoibles, 174. 

Magnesia, Hydranliolty of, 179. 
Magnesinm, and its Light, 172. 
ICagnesium Ballway light, 174. 
Magnetio Variation, 114. 

Magnetioal Disturbances, 266. 
MagnetiBin in Iron Shavings, 114. 
M^netism of Ships, 1 16. 

Mammoth of Arctic Siberia, 268. 

Man, Antiquity of, 254. 

Man, Colour of, 206. 

Man's Past and Present Condition, 206. 
Marbled Papers, brilliant, 104. 
Mastodon, American, 264. 

Meat, fre^, from South America, 108. 
Meat, Liebig's Exixact of, 109. 

Meat, new mode of Preserving, 186 
Mechanical Motion and Heat, 84. 
Mechanical Science, progress of, 17. 
Metallic Conduotora, polarleatlon of, 
116. 

Meteors, Luminous, 180. 

Meteoric Shower in November, 269 — 
278. 

Meteorites, Artificial, 134. 
Meteorolo^cal Department of the 
Board of Trade, 264. 

Meteorology of 1866, 274—278. 
Methylated Spirits, 189. 

Miantonomoh Turret-ship, the, 66. 
Microscopical Beseorches, New, 203. 
Mineral, New, 199. 

Modification, Theory of, 203. 

Mole, economy of the, 208. 
MoUnscolds, New, 220. 

Moon, Mapping the, 126. 

Moon, Phenomena of, 124—127. 

Moon Photographs, 126. 

Moon's Surface, Q-lacial condition of, 
26& 

Moon, utility of the, 124. 

Moser's Needle Gun, 83 
Mouldiness of Fruits, 179. 

Moimtain Silk in North China, 241. 
Murdhlson, Sir B., on the probable 
Exhaustion of Coal, 246. 

Mnsical Instrument, New, 122. 

Needle Blfle, New Bieeoh-loading, 88. 
Nebulse, investigations of, 184. 
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Nitroglycerine and Nitrolenm, 167,168. 
Nitrolenm, the new Bubstltate for Gun- 
powder, 167. 

Noble, Captain, his Ordnsaoe Experi- 
ments, 27. 

North Atlantic Telegraph, 164. 
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Nottingham Manufsctnrss^lS. 
Nutrition, on, 201. 
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or Art, 1866, 279—284. 

Ocean Steamers, Speeds of, 60. 
OU-WeU, Burning, 249. 

OlifexouB Strata at Chioago, 74* 
Ordnance, New System of, 29. 

Organic Chemistry, on, 162. 

Oxygen Experiment, 181. 

Oyster Culture, Mr. Buokland on, 217. 
Oyster Culture at Hayling Islaad, 21& 
Oione, Beaearches on, 180. 

Palliser's Chilled Iron, 27. 

Palllser's Chilled Projectiles, 40. 
Paper, Palmetta, 106. 

Paper, Sea-weed. 106. 

Paraffine, Meat pr es erved by, 186. 
Paraffine, Polsbnous, 184. 

Parasites, Vegetable, on the Hnman 
Skin, 286. 

Paris Water Supply, 72. 

Parliament Houses, Lighting and Ven- 
tilating, 86. 

Parlour Bteam-Engrine, 199. 

Pearls, Scotch, 221. 

Petroleum for Marine Engines, 79. 
Petroleum, Products of, 186. 
Pefcroloum, Source of, 249. 
Phosphorescence of Sulphurets, 176. 
Phoq>horu8 Experiments^ 176. 
Phosphorus In Iron, 176. 
Photography.Besearohes in, 198 — ^198 : 
Fixing, 194 ; Geometric Planes, 196 ; 
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graphs, 198; Lunar Photognmhs, 
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Pier, Now, at Brighton, 71. 

Plant, Hunger, 287. 

Platinum and Palladium, 170. 
Ploughing by Steam, 25. 

Poisons, V^table, 237. 

Polariscopo, Defects in, 122. 
Polynosism Races, 205. 

Pontoons. New, 62. 

Postage Stamps, Manufacture of, 106. 
Prairies, Origin of, 232. 
Pressure-gauge, New, 78. 

Propulsion, New System of, 48. 
Propulsion, Pneumatic, 88. 

Pyrollxine, on, 178. 

Pyrometer, New, 78. 

Bails, Steel, 90. 

Railway Bridge, Victoria, over the 
Thames, 94. 

Bailway Carriages, Gas-lighting, 98. 
Bailway Communiofttion, Eleotno, 9l. 
Bailway Inventions, Ntw, 86. 
Bailways, Light, 89. 
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'Bidlwaj FMmigen^ Signilo, 99. 
lUilway BImd^ now, 86, 69. 
Bailwaj Stoo^ Oannon-stare^, 95. 
^Railway Bwitdh*box and Bigxula, 91. 
Bata, Poiaon for, 907. 

3ttoaping Machine, new, 95. 

Bed Sea Water, 190. 
lUitfBtianoe of Iron Plata to BtedShot, 
97. 

l^OjKA dMenafprn, H. H. Ship, the, 56. 
San, a real one, 20. 

Safety Apparatus for BoUera, 24. 
Saha^ G^logioal POrmation of the, 
951. 

St. Elmo*a Fire, on, 145. 

Salmon Birer, Sdeutifio Cultivation 
of, 215. 

Saltlaland, 268. 

Salpn, BritlBh, 219. 

Science for ** Fraotloal Ends," 17. 
Boopelinidea, on, 214. 

Sean and Hunt’s Breeoh-loading Fire- 
Arm, 88. 

Sensitive Plant, the, 284. 

Sewage, Application of, 108. 

Ship, the largest in America, 61. 
Slgzudling Apparatus, Bailway, 91, 
92. 

Silkworm, Disease of the, 228. 
Silkworms from Japan, 280. 
^kwcwm, the Oak, 229. 
tooke CoioBumptlon, new, 80. 
Bnider-Enfleld Oun, the, 88. 
Snow-balls, Katural, 187. 
Soap-bubbles, on, 122. 

Soda, Manufacture of, 178. 

Solar EoUpae at La Gonoepclon, Chill, 
968. 

Solar Pbyaloa, 127—180. 

Solar Btuliation, Prof. Tyndall on, 
186. 

Species, limitation of. 111. 

Spectacles, Metallic, 120. 
Spectrosoopes, New, 120. 

Spectrum Analysis, 119. 

Spider, Poisonous Black, 225. 

Spider, SUk, 225. 

Btandarda of Measure, 160. 

Star a Centaurl, Photometrical Inves- 
tigations of, 188. 

Star in Corona, New, 181, 182. 

Stan, New, 181. 

Steam Fire-engine, 81. 
Steam-hammen, vuious, 98. 

Steam and Machinery in Agrloultuie, 
95. 

Steel Cblnmns, 99. 

Steel, Manufacture of, 171. 

Steerliv Plnid, 47. 

Bteno-outtfng Marihlne, 76. 


Btone-aawiitf , new tnode of, 76. ' 
Stonework, Decay of, at Westmiaiter 
Palace, 78. 

Bngar-oane In Pern. 986. 

Sulphate of Iron, dislnfiBotant, 188* 
Sun, Physical Constitution of, 197, 198. 
Sun-fgiots, Father Beochi on, 1274 188. 
Bun “ wUiow leaves," 129. . 

Surfuslon, new phenonmnon of, 168. 
Tallow-tree, the, 288. 

Tel^praph, see AUmUe, 

Telegraph, Elootrio, in dllterent Conn-^ 
tries, 157. 

Telegraph, the Busso-Amerioan, 158» 
Tel^raphy, Antomatio, 155. 
Telegraphy, De^ Sea, 156. 
Temperature, High, 189. 
Temperature^High, 162. 
Temperature, PeriodJcal YariatlonBof , 
189. 

Temperature Begulator, Antomatio, 
140. 

Thames Embankment, progress of, 69. 
Thermo-Chemistry, on, 162. 
Thermo-Electricity, on, 145. 

Torpedo Experiments, New, 48. 
Torpedo lbq)eriinent at Toulon, 44. 
Trees, Physiology of, 287. 

Trichinosis, on, 140. 

Truffles, culture of, 289. 

Tsetse ]^, the, 226. 

Tunnel under the Channel, proposed, 
65. 

Tunnelling Machinery, Patent, 77. 
Turret Ship, MiaiOonomoh, 55. 

Turret Ycssels, Armour-clad, 62. 
Typo-Telegraph, On'^-wire, 166. 
Vegetable and Animal Substances, 
Identity of, 168. 

Vision of Fishes and Amphibia, 218, 
Vitalizing Air, 182. 

Volcano of Mauna Loa, 262. 

Volcanoes, Mud, 268. 

Volcanic Eruptions in the Creek Ar- 
chipelago, 260. 

Vulture, line, 211. 

War-weapon, new Prussian, 89. 

Water in Horticulture, 289. 
Water-meter, New, 74. 

Water-supply of London, 71. 
Water-supply of Paris, 72. 

Tfo^er- WUch Cnnhoat, the, 48. 

Waves, height of, 117. 

Waves, Luminous, 128. 

Well, Artesian, at Kingston, 75. 

Whale Poison, new, 178. 

Wilde’s Electrical Apparatus, 148. 
Window-sash Slip, 101. 

Wood, Artifloial, 101. 

Wood-preserving process, new, 101. 
Zinc Sheathing for Iron Ships, 49. 
Zodiacal Light, to, 180. 
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. fTest Chatwood’s * Inviiiclble ’ Safes. 

CHATWOOD’S 3AFES, 

BOLTON ANII MANCHESTIE. 

THE COENHILL BUEGLAEY ! I 
Mr. Walkee DOW trusts ouly Chatwood’s Safes. 


Cjiatiuooirs ^pattnt Saft ^ farli Campany, 

LIMITED, 

SOLE UCENSBBB AlO) MANDFAOTUltBRS OF 

CHATWOOD’ S BUBOLAR-PB OOF SAFES. 

CHATWOOD’S SAFB.~‘ We would Btronply urge its adoption by »llper8oiMi 
desiring immunity from the depredations of scientific bnrglors.’ 

RtCHABD 8TOCKDALE, Mayor of Bolton. 
JOHN HICKS, C.B. 

To MH. S. OHATWOOD.— * I feel quite assured that you ore fully prepared 
to furziish Safes 'which will stand all the tests hitherto known.’ 

ADAM FERGUSON, Esq., Manager, Bank of Bolton. 


CHATWOOD'S SEXTIPLE PATENT ‘INVINCIBLE’ SAFES 

Will Besist aU kinds of Burglard Tools for upwards of 36 Hours, 

CHATWOOD’S INTERSECTED STEEL ‘INVINCIBLE’ SAFES, 

Two Inches Thick on all Sides. 


CHATWOOD’S SAFE.—* If it stands the application of the wedge, it wffl 
' rank as the foremost Safe of our time.' Mbchanios' Magazhih. 

CHATWOOD’S SAFE-* Under my instructions the flle<nt steel wedges 
and crowbar were thoroughly tried, but fhiled to inju re th e Safe in the sUghteat 
degree.* HENRY MAYHBW, Esq. 

Author of 'London Labour and the London Boor.' 


CHATWOOD’S 8AFE8.-UST8 OF PRICES ON APPUCATION. 


ICANUFAOTOBT: BOLTOIT. 

SEO'W BOOHS: 86, BBIOGB ST., HANCHESTBB. 
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GSABLES XVIGHTS ‘EVGUBE CTOLOP^U.’ 

•The **Bnglidi QyoloiwBdla*' is a work that, ae a whole, hai no niperlor, and Tory 
few equals of its kind ; that, taken t^itedfiSappUes the idaoe w asmaUlibnay, 
and used in a lazge Ulmay, is found to present many points of Information that 
are sought in vain in many other Oyolopeadias In the English language.* 

Quabxbelt Bitibw. 

‘THE EHGIISI CYCIOPJDIA.’ 

IN FOUR DIVISIONS. 

With Index. In 12 vole, half-moroooo, prloe £14 18s. 

1. GEOGRAPHY.—^ The pro^esB of geographical diacoveijr 

has of course given new and important features to the Qyclapiedia 
of Geography. —The Times. 

2. NATURAL mSTORY.— ‘ Few things have been more 

remarkable than the progress of Natural Histoiy research daring 
the last twenty years. . . . The advance of knowledge has 
been accurately noted in **The English CyclopaBdia.’” — The Times. 

3. BIOGRAPHY. — ‘The most complete Biographical Dic- 

tionary in the English language ; whilst at the same time no 
work of a similar nature can ever approach it in cheapness.’ 

The Times. 

4. ARTS AND SCIENCES . — * As regards the contents of this. 

Cydopsedia, it is impossible to give any sufficient impression of an 
aggregate which indndes somewhere or other all the information 
gener^y required upon every conceivable topic.’— Tee Times. 


RE-ISSUE IN NOS., PARTS, AND VOLUMES OF 
‘THE ENGLISH CYCLOP/EDIA.’ 

A Number of each Division is published every Week, as follows : — 

Goography, 8d. ; Natural History, Sd. ; Biography, 4d. ; Arts and Sdenoes, 6d, 

A Part of each Division is published every Month, as follows : — 

Geography, I*. 6d. ; Natural History, 6d. ; Biography, 2s . ; Arts and 
SoimioeB, 2s. 6d. 

A Vblnme of each Division, in alternate Succession, also every Month, 
as follows : — 

Geography, 10s. 6d. ; Natural History, 10s. 6d. ; Biography, 10s. Od. ; Arts 
and SdonoeB, 12s. 

SUPPLEMENTS 

TO SAOH DITVIBION are in preparation under the superintendenoe 
of Mr. Chablbs Emight, and wul be published during Ae progress 
of the Be-issue. Due notice will be given of Aeir publication. 


BRADBURY, EVANS, & CO., 11, Bouverie Street, E.C. 





HEW PATENT GONCBEIE STONE 

{RANSOMERS PATENT) 

MADE WITHOUT BUENING, 

FOB 

SEASPiTEBS 07 OVTLIKE, BEAUTT OF APFEASAVCE, 
BBBABILITT AJTD CHEAPEE8S, 

STANDS TJNBIVALLBD. 

Maamfaotured in Blocks of any Dimensions, suitable for the CONSTBIJCTTON OF 
BUILDINGS generally. It surpasses all other materials in its applicability 
to every description of 

AECHITECTUEAL EMBELLISHMENTS, CAPITALS EOR 
COLUMNS AND PILASTERS, CHIMNEY PIECES, 
TRUSSES, BALUSTRADES FOR TERRACES, 
GATE-PIERS, CAPS, AND TERMINALS. 

MONUMENTS, TOMBS, & ALL KINDS OF CEMETERY REQUIREMENTS, ftc. 

RANSOME’S PATENTED PROCESS, 

For Preserving Stone^ BrkJcs^ Cement ^ Stucco^ 

By 'Which the softest and most friable Stone, &o., oan be rendered impervious and 
impcri^able, decay at once arrested and prevented. 

OFPIOBB OF THE PATENT CONCRETE STONE COMPANY, LIMITED- 
8, qUEEK'S STREET PLACE, SOUTHWARK BRIDGE, E.C. 

Licenses granted for the Manufacture. 

C SUFFELL, Mathematical Instrument Maker, 11, 
• Beidgb Stbbrt, Wbstminstbe, S.W. Cases of Drawing Instzu- 
ments, 8«. ^d. to 12a. %d.\ Arcliitects’ Pocket Sets, 16a. to 42a.; 
Engineers’ ditto, finest finished, Improved Noedlo Sockets, 30a. to 66a. 
Second-hand Instruments, if required, at reduced prices. Standard 
Measures of all Nations ; Chains, &c. — Orders forwarded on London 
reference, or remittance. Price Lists free. 

THE METRIC SYSTEM. 

Now ready, demy 8vo. 10a. 6d. cloth (postage 6(f.), 

A SERIES OF METRIC TABLES, 

IN WHICH THB 

British Standard Measures and Weights are compared with those qf the 
Metric System at present in use on the Continent. 

By CHARLES HUTTON DOWLING, C.E. 

* Mr. Dowllng'a Tables, which are well pnt together, come just in time as a readjo 
leaner tor the conversion of one system into the other.*— A thenjbuu. 

* Their aoonrii^ has been oertlfiod by Professor Airy, the Astrouomer-Boyal.' 

' BuimBR. 

*BeiolQti(m 8. That advantage will be derived from the recent publication of 
Metric TaUea, Iqr 0. H. Dowling, C.E.*— Rspobt of SaernoN F., Bbit. Asso., BAfh. 

London : LOCKWOOD ^ CO., 7» Stationers’ Hall Comrt, E.C. 






LaUl/g PMiiMf wUh 18 Platet, m One Vcl, medium Bvo, 
priee £1 1«., doth, 

MATHEMATICS FOB PBACTIOAL MEN; 

Being a Common Place Book of Pore and Mixed Mathematics^ 
designed chiefl^r for the use of Civil Engineers, 

Architects and Surveyors. 

Bt OLINTHUS GREGORY, LLD., F.RA.S. 

EinuLaQiD BT HENBT LAW, Ci?il Engineer. 

Fourth Edition, cerehillT revlied and eometed bj J. R. TOUMO, fbnneilv ProfeMor 
of Mathematiea, BeLmt College; Author of ** A Coune of Mathematles,** &e. 


Prinetpcd Contents, 
PART I.— PURE MATHEMATICS. 


Chapter I.— Abithmetic. 

Chapter II.— Alqbbea. 

Chapter III.— Oiombtbt. 

Chapter IV.— MaMiuEATioir. 

Chapter V.— Teioonometet. 

Chapter VI.— Como Sbctionb, 

Chapter VII.—PEorEETiEa or Cubveb. 

[The above nibfeett are very amply and 
eahauetively treated^ but far v>ant of 
epaee the detatie cannot here he piven.'] 

PART II.— MIXED MATHEMATICS. 

Chapter I.— Mechanics in Oeneeal. 

Chap. II.— Statice. 1. Statical equili> 
bnnm— a. Centre of gravity. 3. Gene- 
ral application of the principles of 
stages to the equiUbrium of stmotares; 
equilibrium of piers or abutments; 
pressure of earth a^nst walls ; thick- 
ness of walls ; equilibrium of polygons: 
stability of srehm ; equilibrium of sus- 
pension bridges. 

Chap. 111.— Dynamics. 1. Oenersl Defi- 
nitions -S. On the general laws of uni- 
form and variable motion; motion 
uniformly accelerated i motion over a 
fixed pulW : motion on inclined planes ; 
motion of bodies under the action of 
gravity — 8. Motions about a fixed 
centre, or axis; centres of oscillation 
and percussion ; simnle and compound 
pendulums ; centre of gyration, and the 

I mndples of rotation ; central forces ; 
nquiriea connected with rotation and 
central forces— 4. Percussion or collision 
of bodies in motion— 5. On the mecha- 
nical powers; levers; wheel and axle; 
pulley; indined plimej wedge and 
screw. 

Chap. rV.-'HTnEoaTATicB. 1. General 
dmnitions— 9. Pressure and equilibrium 
of non-dastie finids— 8. Floating bodies 


Chap. V.—HTDEonTN AMICE. I. Motion 
and effluence of liquids— S. Motion of 
water in conduit pipes and open canals, 
over weirs, &c. ; vdodties of rivers— 3. 
Contrivances to measure the velocity of 
running waters. 

Chap. VI. — Pnehmaticb. 1. Weight 
and equilibrium of air and ela^e 
fluids- 9. Machines for raising water 
by the pressure of the atmosphere— 8. 
Force or the wind. 

Chim. YII.- MechanicaIi Aoentb. 1. 
water as a mechanical amt— 9. Air as 
a mechanical agent ; Comomb’s experi- 
ments— 3. Mechanical agents depend- 
ing upon heat ; the steam engine ; table 
of prcMsure and temperature of steam ; 
general description of themode of action 
of the steam engine; theory of the steam 
engine; description of the various kinda 
of engines, and the formulae for calcu- 
lating their power ; practical application 
of the foregoing formulae— 4. Animal 
strength as a mmanieal agent. 

Chap.VIII.— S tebnotb or Mateexalb. 
1. Results of experiments and prindplee 
upon which they should be practimy 
applied— 9. Strength of ma teria ls to 
resist tensile and crushing strains; 
strength of columns— 8. Elasticity and 
elongation of bodies subjected to a 
crushing or tensile strain— 4. On the 
strength of materids subjected to a 
transverse strain ; longitudinal fnrm of 
beam of uniform strength ; transverse 
strength of other materials than east 
iron ; the strength of beams according 
to the manner in which tiie load is dis- 
tributed>5. Elastidty of bodies sub- 
jected to a transverse stndn— 0. Strength 
of materials to resist torsion. 


I |nTitb.-(. On (»pill»7 1 
tohor: LOCKWOOD k Co., 7, Statiobibb* Hall Co^bt, E.O, 



NO MORE LAWYERS’ BILLS!!! 


Now ready, 6tli Edition, carefully revised and brought down to the end 
1860 Session. 12mo. price 6s. 8ti. (saved at every Consultation), 
strongly bound in doth (postage Sd,), 

EVERY MAN’S OWN LAWYER: 


A HANDY-BOOK OF THE PRINCIPLES OF LAW AND EQUITY. 

By a barrister. 


Comprising the Rights and Wrongs of Individuals, Mercantile and Com- 
mercial Law, Criminal Law, Parish Law, County Court Law, Game 
and Fishery Laws, Poor Men’s Lawsuits, the Laws of 


Bankruptcy, Insurance, Trade Marks and Fa^ 

Bets and Waeerii, Libel and Slander, tents, 

BUls of Ezchanm, Marriage and Divorce, Tn^spass Xnisanoes, Ac., 

^Ij^acts and Agrcf^meiits, Merciiatit Shipping. 'J’nnsfer of Land, Ae,, 

Divorce, Settlc’^mls, Wmswi^igreements, 

and Registration, Stock Exchange Practice, &o. ao. 

for Landlord and Tenant, Master and Servant, Workmen and 
Heirs, Devisees, and Legate, Husband and Wife, Executors and 
ffl^J^'^i^uardian and Ward, Married Women and Infants, Partners and 
4^®5®®^#nder and Borrower, Di btcnr and Creditor, Purchaser and Vendor, 
oSnrI?’il AssiHaations, Piiendly Booioties, Clergymen, Churchwardens, 
ir^P®“iraotitionerB, &o., Bankers, Fanners, Contractors, Stock and Share 
dport8;ut*n. Gamekeepers, Farriers and HorSo Dealers, Auctioneers, 
u^j^^^nts. Innkeepers, Ac.. Bakers, Millers, Ac., Pawnbrokers, Surveyors, 
Carriers, Constables, Seamen, Soldiers, Ac. Ac. 


OFUnOlTB OF THE FBEBS. 

* What it pTofesses to be — a complete epitome of the laws of this country, 
thoroughly intelligible to non-profeaeional readers. The book la a handy one to 
have In readiness when some knotty point requires ready solution, and will be found 
of servloe to men of budness, magistrates, and all those who have a horror of spend- 
ing money on a legal adviser.’— Bill’s Lite. 

( This Is a work which has long been wanted, which Is thoroughly well done, and 
wfakb we most cordially recommend to our readers.'— Sunday Amsb. 

* BeaDy an admirable book of its kind. . . . .The Author seems to have emjflqyed 
his powers of condensation to immense advantage, and the result is a clearly-worded 
and eoci^t manual, containing information that must be useful at some time or 
othtt to everybody.’— Meohanxcb’ Maoazzkb. 

* General prlndpleB, in regard to both law and ^ysio, may be ennnoiated' with 
adaBHutage to aooieby. Every Man’s Own Lawyer * is a favourable specimen of an 
attempt to popularise the gexieral principlee of law. It is oertolaly worth the lix- 
andpri^tpmmeatwhiohit is published.’— Lancet. 

* A naeCnl little work.’— MiNiNa Joubnal. 

* We can cordially recommend this really handy book.’— Oirr Pbbss. 

* A weU-printed and oonoisely-oompiled volume. The recent alterationB in the 
lawsof ]^lai]d render this book of considerable value and importaDoe.’---BooK8iEJJDL 


London : LOCKWOOD & CO., 7, Stationers' Hall Court, E.C. 





UUHBb, ilMT, & UU., 

76, CHEAP81DE, L0NB05. 

Sptmlittts of Sawifafte 



HOBBS, HART, & CO.’S 


PATEIfT FEICTIOITLESS lOCK EUMITUKE. 


The Knobs and Spindles are effectually secured from lateral play and 
from any tendency to bind in the woodwork of the door, in consequence * 
of the spindle having only one bearing, viz., that by which it is firmly 
attached to the follower of the lock itself, instead of three imperfect 
bearings, as those hitherto manu&ctured. List price, from 2a. 6d, ' 
toer set. • 

HOBBS, HAST, ft CO.’S HACHIHE-MABE LOCKS, 

Manufewtured by Patent Steam Machinci^ to suit every ordine***/ 
purpose. They aro equally adapted for Hotels, Dwelling 
Mansions, and Cottages, and will stand excessive wear. List pr<^^ * 
Door Locks, 4s. to 9s.6(f. each; Street Door Latches, 7«. 6(f. I*® 
each ; House Furniture Locks, 2s. to 5s. each. I 

HOBBS, HABT, ft CO.’S PATENT PBOTECTOE LOCIT^* 

Confidently recommended for all purposes requiring absolutor??**^ 
against picking, and against illicit tampering with the Key or 
Lock through the koyhole. (H. IF. h Co.’s special Patents}^ 
mice : — Door Locks and Street Door Latches, 20s. to 45s. ; for 
Fitmituro, 10s. to 16s. crch. ’ 


HOBBS, HABT, * CO.'S FAIEin CHAHOBABLE ZBT EOcSf- 

These Locks po««Hoss the peculiarity of being capable of a number^ 
changes, varying from 120 to 479,001,600 changes, by simply shifting 
the steps of the Key ; every such change virtually making it a new 
Lock, thereby frustrating the use of a duplicate or false Key, however 
accurately copied from the original Key. 


HOBBS, HABT, ft CO.’S NEW PATENT BBLIION PBOTECTOE 
. BOOBS ANB SAFES. 

To open these Safes without the Key would necessitate the cutting 
out bodily of the entire door or the side of the Safe, and even ,this would 
be impracticable without the assistance of chemical softening processes. 
Bankers and others desiring complete protection for their property 
should send their professional advisers (Architect or Engineer) to 
examine and report how this desideratum is attained. 

'TheyareBonoaxeastopreBentapcrfoot resUtance, except by the employment 
of soperior in strenatta to the breaking strain of the metal of which they 

an oonstrooted, and will hold on until out in t^.' BuiiDma Kswa 


ICANUFACTOBIE&x 


ABLnrovoir sv., raw kobth boad, Loraon. 

' A 


, SSdX H iHi OU Pa AND OO., PBJKTBBS, NKW^fTBIBr SqfUABB, LQKDOV. • 






